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PABOYAS ITPOIPAMMA
YYEBHOI'O KYPCA «'EOMETPHUSI» 11 KJIACCA

Yposenb oGpasoBauusi: cpenee obiiee o6pasoBanue.
YpoBeHb usyueHust npeamera: 6a3oBbliii.
Kosnnvecrso yacos no yyebHomy niany: seero — 51 yac.

basucnblii yueGubiii (oGpasosarebHbiii) nian 115 n3yuenns npeamera «I"eomeTtpus» 0TBOMMT Ha Ga30BOM ypoBHe OT 1,5 yueGHbIX yaca B
Hepemo B 10-11 knaccax. IMosromy Ha usyuenue reomerpun orognres 1,5 yueGHbIX uaca B Heaeno s 6azoBoro yposHsi, Beero 51 uac
© M3 pacyera 2 4aca B He/leJII0 B IEPBOM nouyrofun u 1 yac B Hexell0 BoO BTOPOM IOJIYFO/IHH.

PaGouyio nporpammy coctasui: yuurtesns Marematukd Tokapes A.E.

cr.Yerb-bysyaykcekas 2023 r.



IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yue6HOro Kypca «l'eomerpusi» 06azoBoro ypoBHs i o0ydaromuxcsa 10 —11 knaccoB pazpaborana
Ha ocHOBe (DeepanbHOr0 rocynapcTBEHHOIO 00pa30BaTENFHOTO CTaHAApTa CPEAHEro OO0Iero oOpa3oBaHMs, C YYETOM
COBPEMEHHBIX MHPOBBIX TpEOOBaHMM, MPEABABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUN POCCHUICKOTO
oOpazoBanus. Peanuzaius nporpaMmbl 0O€CIIEUMBAET OBJAJICHUE KIIOYEBHIMU KOMIIETEHUUSMHU, COCTABIISIIOIIMMHA OCHOBY
Ui CaMOpPa3BUTHS U HEMPEPBHIBHOTO 00pa30BaHUS, IEJIOCTHOCTh OOIIEKYJIbTYpHOTO, JIMYHOCTHOTO M TO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH 00YHAIOIIUXCS.

HEJU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh yuyeOHOro Kypca IeOMETpUM Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHus OOYCIIOBJIEHA MNPAKTHYECKOH
3HaYUMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3YJIHTATOB 00YUEHHs] TEOMETPUM B HAPABICHUH JIMYHOCTHOTO Pa3BUTHUS
oOyuaromuxcsi, GopMUpoBaHUs PYHKIIMOHAIBHON MaTEMaTUYECKON IpaMOTHOCTH, U3yUEHUs APYTUX YUEOHBIX JUCIMUILIUH.
Pa3zButne y oOyuarommxcs MpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOHCXOKIECHUH T€OMETPHUUYECKUX aOCTpaKIIUH,
COOTHOIICHUH PEATbHOTO U HJICATBHOTO, XapaKTepe OTPAKEHUSI MAaTEeMAaTUIECKOW HAYKOW SIBJICHHUI U MPOLIECCOB PEATILHOTO
MHUpa, MECT€ TE€OMETPUU B CUCTEME HAyK U POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B HAyYHOM IO3HAHMM U B IPAKTHUKE
CHocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS yHaIUXCS, a TAKXKE KAaueCTB MBIIIJICHUS, HEOOXOIUMBIX IS
aJlanTalud B COBPEMEHHOM OOIIIECTRE.

['eomeTpust gBisieTCsl OHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEHEro 001Iero o0pa3oBaHus, Tak Kak 00ecreurnBaeT
BO3MOXXHOCTh U3yU€HUS KaK TUCIUIUINH €CTECTBEHHO-HAYYHOW HANPABIEHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlornueckoe MblIIEHHE, GOPMUPYEMOE MPU U3YUEHUH O0YUYaIOIIUMUCS MOHATUHHBIX OCHOB F€OMETPUH U IOCTPOECHUU
LENOYKH JIOTUYECKUX YTBEPKIACHUM B XOJ/€ PELICHUs] TeOMETPUUECKUX 3a/1a4, YMEHHE BbIIBUTaTh U ONPOBEPraTh IMIIOTE3bI
HETMOCPEACTBEHHO HCIIOIB3YIOTCS MPHU PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO IIUKJIa, B YACTHOCTHU U3 Kypca (DU3HUKH.

YMeHne OpueHTHUPOBATHCS B MPOCTPAHCTBE WUIPACT CYIIECTBEHHYIO POJb BO BCEX OOJACTSIX ACATEIHLHOCTH YEIOBEKA.
OpueHTanus yenoBeKka BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBUE €r0 COLMANBHOTO OBITHSA, (pOpMa OTpakeHUs
OKpY’KaIOIlIEr0 MHUpa, YCJIOBUE YCHEIIHOIO MO3HAaHWS M aKTUBHOTO IMpeoOpa3oBaHMs AeHcTBUTENbHOCTU. OnepupoBaHUe



IPOCTPAHCTBEHHBIMH O0pa3aMu OOBEIUHSAET pa3Hbie BUILI YYCOHOM M TPYAOBOM NESITEIBHOCTH, SBISETCS OIHUM U3
MPOo(eCCHOHATTEHO BaXKHBIX KAdeCTB, MOATOMY aKTyalbHa 3aaada (OPMHUPOBAHHS Y OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO
MBIIUICHAS KaK Pa3HOBUIHOCTH OOPA3HOTO MBIIIJICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJITOTOBKE K IMPAKTUYECKOMN
JNEATEILHOCTH IO MHOTUM HAIPaBJICHUSIM.
Ilenb ocBoeHMs mporpamMMbl yueOHOro Kypcea «I'eomeTpus» Ha 6a30BOM ypoBHE 00OydeHHsI — 00I1e00pa3oBaTeibHOE U
OOIIEKYyIbTYPHOE pa3BUTHE OOYyUYAIOIMMXCA dYepe3 o0ecrnedeHue BO3MOXKHOCTH TIPHOOPETCHUS ¥ HCIIOJIh30BaHUS
CUCTEMATHYCCKUX TEOMETPUYCCKUX 3HAHUW W JICWCTBHMA, CHCHHU(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIEITHOTO
MPOJOJIKEHUS 00pa30BaHUs MO CIEHUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTOJIb30BAHUEM T€OMETPUH.
[Iporpamma 10 reoMeTpud Ha 0a30BOM YpPOBHE IMpeaHa3HadeHa JUIsi OOyYalolIUXCS CpeaHEH IIKOJbI, He
HCIIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYIHCHUN HAa YPOBHE OCHOBHOI'O 00Iero oopa3oBanus. Takum oOGpa3om, oOydaromuecs
Ha 0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTEeMaTUYECKUE YMEHHS, CBSI3aHHBIE CO CHEU(UKON TreoMeTpuu u
HEOOXOJIMMBIE JIJISl dKU3HU B COBpEeMEHHOM o01ecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXXHOCTh U3YYUTh F€OMETpHUI0 Oosee
IIyOOKO, €CJIU B JaJdbHEHIIIeM BO3HUKHET HEOOXOIUMOCTh B TECOMETPUYECKUX 3HAHUSAX B MPOGECCHOHAIBHOM JIeSITETLHOCTH.
JlocTrKeHre IeJId OCBOCHHS IPOTpaMMbl OOECIIEUMBACTCS PEIICHUEM COOTBETCTBYIOIIMX 3anad. [IpuoputeTHBIMU
3a/1a9aMu OCBOCHUs Kypca «['eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kiraccax siBISIOTCS:
o (¢opMupoBaHUE MPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl M OCO3HAaHHE €€ B3aMMOCBSI3U C
OKPYXaIOIIUM MUPOM;

o (¢opMupOBaHHE TPEICTABICHUS O MHOTOIpaHHHKAX M TeJlaX BpAIlCHWS KaK O Ba)XKHCHUIIMX MaTEMaTHYECKUX
MO/IEJISIX, TTO3BOJISIFOIIMX OMKUCHIBATH U U3Y4YaTh PA3HbBIC SIBJICHUS OKPYKAIOIIETO MUPA;

o (¢opmupoBaHHE YMEHHS pPaclO3HABaTh HAa YEpTEkKax, MOACISIX M B peaJbHOM MHPE MHOTOTPAHHUKH M Teja
BpAIlICHUS;

e OBJIQJICHUE METOJaMU pelIeHUs 3a7a4 Ha OCTPOCHUS Ha N300paKEHUSX TPOCTPAHCTBEHHBIX (DUTYD;

o (QopMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHUSIMH O MHOTOTPAaHHMKAX M TeJax BpalIeHUS W UX
OCHOBHBLIMH CBOMCTBaMU;

e OBJIAJICHUE aJTOPUTMAMHU pPEUICHUS OCHOBHBIX THUIOB 3ajad; (OpMUpOBaHHE YMEHHUS MPOBOJUTH HECIOXHBIC
JIOKA3aTENbHBIC PACCYKCHUS B XOJI€ PEIICHUSI CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C MPAKTUUYECKUM COJICPIKAHUEM;



e pa3BUTUE UHTEIUIEKTYaJbHBIX M TBOPYECKMX CHOCOOHOCTEN OOy4arolmuxcs, I03HABAaTEIbHON aKTUBHOCTH,
HCCIIEIOBATENICKUX YMEHUN, KPUTUYHOCTH MBIIIJICHNUS;

o (dopmupoBaHne (QPYHKIMOHAIBHON TPaMOTHOCTH, PENEBAaHTHOW T€OMETPUM: YMEHHE pPaClO3HABAaTh IPOSBICHUS
re€OMETPUUYECKUX TOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3yUYECHUU
APYTUX Y4eOHBIX IPEAMETOB, IMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyJIUpOBAaTH MX HA SI3bIKE
r€OMETPUU U CO3[aBaTh T€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIM I'€OMETPUYECKUM anmnapar Uil peleHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATD U OLICHUBATH NOJIYYEHHBIE PE3YIIbTATHI.

OTIUYUTENHEHON 0COOEHHOCTBIO MMPOTPAMMBI SIBJISIETCS BKIIOUEHHE B KypC CTEPEOMETPUH B HaUaJle ero U3y4eHus 3ajad,
pelaeMbIX Ha YpPOBHE HMHTYUTHBHOI'O IIO3HAaHHUS, U ONpPEAEIEHHBIM 00pa3oM OpraHU3oBaHHas paboTa HaJ HUMH, 4TO
CHOCOOCTBYIOT PAa3BUTHUIO JIOTMUECKOTO M TMPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIUPYET NPOTEKAaHHUE WHTYUTHUBHBIX
ITPOLIECCOB, MOTUBUPYET K NAIBHEUIIIEMY U3YUEHHUIO MPEIMETA.

[Ipeanourenue oTnaércs HArISAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHSs, TO €CThb TEOPETHYECKUE 3HAHUS UMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IIPAKTUYECKOU ACATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4almxcs B Kypce CTEpEOMETPUH MTPOBOAMUTCS 3a CUET PEIICHHUS 3a/1a4 Ha CO3/IaHKE MTPOCTPAHCTBEHHBIX 00pa30B U 3aJay Ha
ONIepUpPOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozaHue oOpaza NpOBOAUTCSA C ONOPOM HA HAIJISIHOCTb, @ ONEPUPOBAHUE
00pa3oM — B YCJIOBUSIX OTBJIEYEHUS OT HATTISIAHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJIEp KaHUSI.

OcHoBHBIE cozepxKaTenbHble TMHUU Kypca «['eomerpum» B 10-11 kiaccax: «MHororpanHukn», «IIpsiMble n mockoctu
B IpOCTpaHCTBe», «Tena BpameHus», «BEKTOpbl U KOOPAUHATHI B IPOCTpaHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUU
pacnpezieniieTcss He TOJIbKO IO COJEp)KaTeNbHbIM JIMHUSAM, HO M IO rojaM OOy4YyeHHUs Ha ypOBHE CpEAHEro OOIIero
o0pa3oBaHus.

Conepxanue o00Opa3oBaHHsA, COOTBETCTBYIOLIEE TMPEAMETHBIM pPE3yJlbTaTaM OCBOCHHS paboyell MporpamMmel,
pacnpenenéHHbIM 10 ToaM 00y4YeHusl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIAJIEHUE TEOMETPUUECKUMHU MOHATHSIMU
¥ HaBBIKAMU OCYIIECTBIISUIOCH MOCJIEAOBATEIbHO U MOCTYHAaTeNbHO, C COOMIOCHUEM MPUHLIUIIA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKJIIOYAINUCH B OOIIYI0 CUCTEMY I€OMETPUUYECKUX MPECTaBICHUN 00yUYaroluXcsl, pacluupsist U yriyosss eg,
o0pa3ysl IpOYHbIe MHO>KECTBEHHbIE CBA3H.



COIEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHSTUSA cTepeoMeTpur. Touka, TpsiMasi, IJIOCKOCTb, MpocTpaHCTBO. I[loHsATHE 00 aKCMOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHHne MpsIMBIX B MIPOCTPAHCTBE: MEPECEKAIOLIUECS, TapaICIbHbIE U CKPEIIMBAOIIHNECS MPAMBIE.
[TapannenbHOCTh MPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MapaJUICIbHbIE MPSMbIE B MIPOCTPAHCTBE; MapAJLIEIbHOCTh TPEX
MPAMBIX; MAPALICTBHOCTh MPSIMOM M IUIOCKOCTH. YTJbl C COHANpPAaBICHHBIMHA CTOPOHAMHU; YTOJl MEXAY MPSMBIMU B
npoctpancTBe. [lapajuienbHOCTh  IIOCKOCTEH: TMApAJUICIbHBIE IUIOCKOCTH; CBOMCTBA NapaJUIEIbHBIX IJIOCKOCTEW.
[IpocTeiiiine MpoCTpaHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH: TETPadaAp, KyO, mapauiesienurne; NOCTPOSHUE CEUCHUIA.

IlepneHAUKYISAPHOCTD NMPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISIPHBIE IIPSMBIE B IIPOCTPAHCTBE, MPSMBbIE MTapaJlJICIbHbIE U
MEPIEHAUKYJSIPHBIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O MpAMOM
MEPIEHAUKYIISIPHON MIIOCKOCTH. YTJbl B MPOCTPAHCTBE: YO MEXY NPSMOU U TIOCKOCTBIO; IBYTPAHHBIN YTOJI, JIMHEWHBIN
yroJi AByrpaHHoro yria. [lepneHauKkynsip U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0
MJIOCKOCTH, TPOEKIUS (UTYPHI Ha TUIOCKOCTh. [lepmeHauKyIspHOCTh IUIOCKOCTEH: MpU3HAK MEPHEHAUKYISIPHOCTH JBYX
mIockocTer. Teopema o TpEX NEPHEHIAUKYIISpax.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIC JJEMEHTHl MHOTOTPAHHWKA, BBIMYKJIbIE W HEBBINYKJIbIE MHOTOIPAaHHUKH;
pa3BEépTKka MHOrorpanHuka. lIpusma: N-yronpHasi mpu3ma; TpaHU WU OCHOBAHUS MPU3MBI;, MpsAMas U HAKJIOHHAS MPU3MBI;
OOKOBas U TOJIHAS TTOBEPXHOCTH Mpu3Mbl. [lapamienenunes, mpsIMOYTOJIbHBIN MapajuieNenuIe]] U ero cpoctaa. [lupamuaa:
N-yroyibHas NHpaMHlia, TPAaHW M OCHOBAHHME THpaMUIbI, OOKOBas W TMOJHAs TOBEPXHOCTh MHUPAMU[IBI; TPABHUIIbHAS W
yCceu€HHasg TUpaMuia. OIJEMEHThl MNpU3Mbl M nupaMuibl. [IpaBuiIbHBIE MHOTOTPAHHUKHU: TOHSTHE MPABUIBLHOIO
MHOTOTpaHHMKA; TpaBWIbHAs MNpU3Ma W MpaBUJIbHAS NHUPAMUJA;, NpaBWIbHASA TPEYrojbHas NUpaMuAa W MPABUJIBHBIN
terpadap; kyO. IlpencraBieHue o MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadJp, AoJeka’Ap W ukocadap. CeueHus] MPUBMBI U
MUPAMHUJIBI.



CuMmmeTprss B IIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, HPSAMOM, IUIOCKOCTH. OJIEMEHTBl CUMMETPUHU B
MAPaMHJIAX, NTapajuIeNIeNUIenax, IPaBUIbHBIX MHOTOIPAHHUKAX.

Bbluucienre 31€MEeHTOB MHOTIOIPAHHHMKOB: pEOpa, auaroHanu, yriel. [lmomans OOKOBOM MOBEPXHOCTH M MOJHOM
IOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIIAJb OCHOBaHMH, TeOpeMa O OOKOBOM IMOBEPXHOCTH HpsiMOM mpusMmbl. [lnomansb
OOKOBOI TOBEPXHOCTU U MOBEPXHOCTU MPABUIBHOW MHUpaMUAbI, TEOpEMA O IUIOIMIAAN yceu€HHOW nupamuabl. [lonsarue 06
o00bEme. OOBEM NMUpaMUIbI, IPU3MBI.

[TonoOHbIe Tena B mpocTpancTBe. COOTHOLEHUS MEKY MJIOIIAIMU MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TEN.

11 KITACC

Tesa Bpamenus

[unuHapuyeckass MOBEPXHOCTh, 00Opazyrolue MUIMHAPUUYECKON MOBEPXHOCTH, OCh IUIWHIPUYECKOW MOBEPXHOCTH.
Humuuap: ocHOBaHUS U OOKOBasi TOBEPXHOCTh, 00Pa3yIoIIas U OCh; IUIOIIA (b OOKOBOU U MOJHON MOBEPXHOCTH.

KoHunueckasi moBepxHOCTh, 00pa3yrolire KOHMIECKOM MOBEPXHOCTH, OCh M BEPIIIMHA KOHUYECKOU MmoBepXxHOocTU. Konyc:
OCHOBAHHUE U BEpIIIMHA, 00pa3yromias U OCh; TUIOIA b OOKOBOM M MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTD.

Chepa m map: ueHTp, paaudyc, AUAMETp; IUIOMAAL TMOBEPXHOCTU cdepbl. B3auMHoe pacnonoxenue cdepbl u
MJIOCKOCTH;, KacaTellbHas TUIOCKOCTh K cepe; miomab chepsl.

N300pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMHIIpa U KOHYCA.

KomOunaiuu Ten BpalieHusi 1 MHOTOIpaHHUKOB. MHOTOTpaHHUMK, ONMHMCAHHBIN OKOJO cepsl; cdhepa, BIUCAHHAS B
MHOTOTPAaHHMK, UJIU TEJIO BPAILICHHUS.

[Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOIBHOTO TapajUieenuneaa u
cnenctBus u3 He€. OO0bEM UIMHIApPa, KoHyca. OO0BEM mapa u miomaab chepsl.

ITono6nbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKY TUIOMIAIMUA MIOBEPXHOCTEH, 00BEMaMHU MOIOOHBIX TEJ.

Ceuenuss nwivMHiapa (MapauieibHO M TEPHEHIUKYJISIPHO OCH), CEUCHMs KOHyca (MapajijielbHOE OCHOBAaHUIO U
MPOXO/IAIIEe YePE3 BEPIIUHY), CEUCHUS Iapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE



Bekxrop Ha muockoctM M B InpocTpaHcTBe. CIlIOKEHHME W BBIYMTAHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha 4YHCIIO.
Pa3noxenue BekTopa 1o TpEM HEKOMILIAHApHBIM BeKTopaM. IIpaBuno mapamnenenunena. PemeHue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIPABWII IEUCTBUN ¢ BeKTOpaMHu. lIpsMoyronpHas cuctema KoopaAuHaT B mpocTpancTBe. KoopauHaTel BeKTopa.
IIpocreiimme 3agaun B KOOpAMHATaX. YTOJ MEXAy Bekropamu. CKaasipHOE IPOU3BEICHUE BEKTOPOB. BBIYMCIIEHHE YTIIOB
MEXAY IPSAMBIMH U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METO/ IIPY PEIICHUH F€OMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHUS MPOrpamMMbl yueOHOro nmpeamMera «MaTeMaTHKay XapaKTepU3yrTCs:

I'pa:xxnanckoe Bocnuranue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMHM OOYUYaIOIIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHUHUCKOTO
oOuiecTBa, NPEICTAaBICHUEM O MaTeMaTHYECKMX OCHOBaX (DYHKUMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, IPOLERYP
IPa)/IaHCKOro o001ecTBa (BbIOOpPHI, ONPOCHl M Mp.), YMEHHUEM B3aUMOACHCTBOBATH C COLMAIbHBIMM HMHCTUTYTaMHU B
COOTBETCTBHUM C UX (PYHKLIHUSIMHU U HA3HAYCHUEM.

IIaTpuoTuyeckoe BOCHIUTAHKE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON T'pa)KIAHCKOM MAECHTUYHOCTH, YBAXKEHHUS K MPOIUIOMY M HACTOSAIIEMY POCCUUCKOU
MAaTeMaTUKH, L[EHHOCTHBIM OTHOIICHUEM K JOCTHXKEHUAM POCCUMCKUX MATE€MaTUKOB M POCCUHCKOW MaTEMaTU4ECKOMN
IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUI B IPYrUX HayKaX, TEXHOJIOTHSX, CPepax SIKOHOMHUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEW pOCCUKMCKOT0 Hapo/1a; CPOPMUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMUS, STHUYECKOTO
[IOBEJICHUS, CBSA3aHHOTO C IPAKTUYECKUM IPUMEHEHHUEM JIOCTHKEHUHW HAyKU U JEATEIbHOCTBIO YYEHOIO; OCO3HAHUEM
JIMYHOTO BKJIA/a B IOCTPOCHHUE YCTOMYMBOTO Oy IyIIEroO.

JcTeTHYecKoe BOCIIMTaHue:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIIOYAs 3CTETUKY MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pELIEHN, PacCyKACHUIN; BOCIPUMMYUBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTBIO YMEHHUS MPUMEHITh MAaTeMaTUYECKUE 3HAHUS B MHTEpecax 3J0pOBOro M 0Oe30macHoro odpasa
KU3HHU, OTBETCTBEHHOIO OTHOUIEHHUS K CBOEMY 3J0pOBbIO (310pOBOE MUTAHHE, COAJAHCUPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTbH); (PU3MYECKOTO COBEPUICHCTBOBAHUS, IMPU 3aHITHSX CIHOPTUBHO-
03J0OPOBUTENBHOM NESITENBHOCTBIO.

TpynoBoe Bociuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM ILIEHHOCTH TPYIOJIIOOHS; MHTEPECOM K pa3IMYHbIM chepaM MpodecCHOHATBHON
NESTETPHOCTH, CBSI3AHHBIM C MATEMAaTUKOW M €€ TMPWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIiei
npodecCu U pPeaM30BBIBATh COOCTBEHHBIC JKM3HEHHBIC IUTAHBI, TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTeMaTHYECKOMY
o0pa3oBaHUIO M CaMOOOpPAa30BaHUIO HAa MPOTSHKCHUM BCEH JKU3HMU, TOTOBHOCTHIO K AKTHBHOMY YYAaCTHIO B PCIICHHH
IIPAKTUICCKUX 3a7a4 MaTeMaTHUYCCKOW HAIIPaBJICHHOCTH.

IJK0JIOrHYeCcKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHYECKON KYJIbTYphl, TOHUMAaHUEM BIHMSHUS COIMATHLHO-DPKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHUE TIPUPOIHON U COIMATLHOW Cpe/bl, 0CO3HAHWEM TJIO0AIBHOTO XapaKTepa 3KOJIOTHUECKUX MPOoOIeM; OpHeHTAIHCH
Ha MPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUM JJIS PEIICHUS 3a7a4 B 00JIaCTH OKPYIKAIOIIEH cpe/ibl, IJIaHUPOBAHUS TTOCTYIIKOB U
OIICHKH MX BO3MOXHBIX IMOCTEICTBUM JJI OKPYKAIOIIECH CPEe/Ibl.

IleHHOCTH HAYYHOT'0 IO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU M OOIIECTBEHHOM
MPaKTUKHA, TOHUMaHUEM MaTeMaTHYeCKOM HayKh Kak c(epbl dYeloBEYECKOW JIEeATEbHOCTH, OSTaloB €€ pa3BUTHSA U
3HAYMMOCTH JII Pa3BUTHS LIMBUJIN3AIMH; OBJIaJCHUEM S3BIKOM MaTEMAaTHKU U MaTeMaTHYeCKON KYJIbTYpPOH KaK CpPeICTBOM
MTO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISTh IPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITEIFHOCTh HHINBHUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHHS TPOrpaMMbl ydeOHOTO TipenMera «MaTemaTuka» XapaKTepusyrTCs
OBJIAJICHUEM YHHUBEPCATbHBIMU HO3HABAMEbHBIMU OeliCUAMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHHIMU OelCmEUIMU,
VHUBEPCANbHBIMU Pe2YTAMUBHBIMU 0eUCMBUAMU.

1) Vuusepcanvnvle noznasamenvusle Oeticmeusi, obecneyusaiom Gopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8
ooyuarowuxcs (0ceoenue Memooos8 NO3ZHAHUS OKPYAHCAIOWe20 MUpPa,; NPUMEHeHUe JI02UYEeCKUX, UCCIe008AMeNbCKUX Onepayul,
YyMeHull pabomams ¢ uHgopmayuet).

ba3oBble Jiornueckue aeiicTBUA:



BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMATHUUYECKUX OOBEKTOB, MOHATHM, OTHOIIEHUNA MEXITY
NOHATUSAMH;, (OPMYIUPOBATH OMpEACICHUS MOHATUN; yCTaHABIUBATh CYIICCTBEHHBIM MpPH3HAK KiacCU(pUKALUH,
OCHOBaHUS JJ1s1 0000IICHUS ¥ CPaBHEHHUSI, KPUTEPUH MTPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30OBLIBATH CYKICHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHBIC, €IUHUYHBIC,
YacTHBIC U 00IIKE; YCIIOBHBIE;

BBISIBJISITh MAaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOpEUHUs B (pakTaX, NaHHBIX, HAOMIONCHUAX U
YTBEPKIACHUSIX; PeIaraTe KPUTEPUHN JUIS BBIABICHUS 3aKOHOMEPHOCTEN U ITIPOTUBOPEUYUI;

JenaTh BBIBOABI C HWCIOJIB30BAHMEM 3aKOHOB JIOTHKHM, JEIYKTUBHBIX W HWHIAYKTHBHBIX YMO3aKJIKOYEHUM,
YMO3aKJIFOYEHUH I10 aHAJIOTUH;

IPOBOJNTh CaMOCTOSITENIBHO JI0KA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (MpsAMbIE W OT MPOTHBHOTO),
BBICTpAUBaTh apryMEHTAIMIO, TPUBOAUTL MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYXXKICHUS U
BBIBO/IbI;

BBIOMpATh CIOCO0 perieHus yueOHOM 3aj1au (CpaBHMBATh HECKOJBKO BapUAHTOB PEIICHMs, BbIOMpaTh Hauboliee
HNOAXOJSIINNA ¢ YYETOM CaMOCTOSATENIBHO BBIICJIICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBarejLbCcKue J1elCTBUA:

HCITOJIB30BaTh BOMPOCHI KaK MCCAEAOBATEIbCKUI HHCTPYMEHT TTO3HAHUS, (hOPMYIUPOBATH BOMIPOCHI, (DUKCUPYIOIINE
MIPOTHBOPEYHE, TPOOJIEMy, YCTaHABIMBATh UCKOMOE M JTaHHOE, (DOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATh CBOIO
MO3UINI0, MHCHHE;

POBOJUTH CAMOCTOSATENILHO CIUIAHUPOBAHHBIN JKCIEPUMEHT, HUCCJIEIOBAHHUE M0 YCTAHOBICHHUIO OCOOCHHOCTEU
MaTeMaTHYeCKOro OOBEKTa, SBJIICHHS, IPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXTYy OOBEKTaMH, SBIICHUSIMH,
mpoleccamu;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh OOOOIIEHUS U BBIBOJABI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOIOICHMUS,
MCCJICIOBAHMS, OIEHUBATH IOCTOBEPHOCTH MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHMI;

MIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHUE TMPOIIECCA, a TAKKE BBIIBUTATh MPEAINOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIOBUSX.

PabGora ¢ unpopmanmeii:



BBISIBIISATH Je(UUUTH HHPOPMAILIMU, JAaHHBIX, HEOOXOIMMBIX JIJIs OTBETA Ha BOMPOC U JIJISl PEILICHUs 3a/1a4K;
BbIOMpaTh HMHPOpPMAIIMI0 M3 HCTOYHUKOB pA3UYHBIX THUIOB, aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U
HMHTEPIPETUPOBATH MH(POPMAIIMIO PA3TUYHBIX BUJIOB U (POPM MPEACTABICHUS;

CTPYKTYPHUPOBATh UHPOPMAILIUIO, IPEACTABIATh €€ B pa3IMUHbIX PopMax, HILTIOCTPUPOBATH rpadUyeCcKu;

OILICHUBATh HAAEKHOCTh MH(OPMAIIUHU TIO CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmeus, obecneyusaiom coopMuUpo8aHHOCmMb COYUATbHBIX HABLIKOG
00yYaAOUUXCHL.
OO0menne:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYXKJIEHHUS B COOTBETCTBUHU C YCJIOBHSMHU M IEJSIMH OOINECHHUS;, SICHO, TOYHO,
IrPaMOTHO BBIPAKATh CBOIO TOYKY 3PEHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS IO XOIy PEIICHUs
3a/1a4l, KOMMEHTUPOBATH MOJIyYEHHBIN pe3ybTaT;

B XOJ€ OOCYXIEeHHus 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYKIAaeMOW TEeMbl, MPOOJIEMbI, pEeHIaeMoil 3a1ayd,
BBICKA3bIBATh WJICH, HAICJICHHBIE HA MOWCK PEUICHUS;, COINOCTaBJISITh CBOU CYXKACHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JIMAjora, OOHApYXKMBATh pa3jM4Me U CXOJCTBO IMO3WIMM; B KOPpPEKTHOH Qopme G(HopMyIHpoBaTh
pa3Horjacus, CBOM BO3paXKEHNUS,

MIPEACTABISATh PE3YJIbTaThl PEIICHUS 3aJaud, HKCIIEPUMEHTA, MCCIIEOBAaHUs, POEKTA; CAMOCTOSTENBHO BBHIOMPATH
(opMat BBICTYIUIEHHS C YUETOM 3a/1a4 PE3EHTAUUU U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHuvecTBo:

MOHUMAaTh M MCIOJIH30BATh NMPEUMYIIECTBA KOMAHAHOW U WHAMBUIYATIbHOW pabOThI MPU pelIeHUH Y4eOHBIX 3a/1ad4;
MIPUHUMATH 11€JIb COBMECTHOM AESATEIbHOCTH, MNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paOOThI, pacCIpeaeisaTh BUIbI
paboT, 1OroBapuBaThCs, 00CYKIAATh MPOIIECC U PE3YIbTAT PabOTHI; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (0OCYXACHUS, OOMEH MHEHHM, «MO3TOBBIE IITYPMbI» U HHBIC);
BBITIOJIHSTh CBOIO YacTh PabOThI M KOOPAMHHPOBATH CBOM JCHCTBUSA C APYTMMHU YJCHAMU KOMAaHJbI; OICHUBAThH
KauyeCTBO CBOETO BKJIa/ia B OO MPOAYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOJICHCTBUSI.

3) Vuueepcanvuvie pecynamugnsle Oelicmaus, 0becneuusarom GopmMupo8aHue cmvlCl08biX YCMAHOBOK U HCUZHEHHBIX

HABBIKO6 JIUYHOCMU.



Camoopranusanus:

e COCTaBIIAATH IIJIaH, AJITOPUTM PEIICHUS 3aa91, BEIOMPATH CITOCO0 PEIICHHSI ¢ YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTYMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHopMarmm.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBbIKAMHU IO3HABATENbHON pe(dIEeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JEUCTBUM W MBICTUTEIBHBIX
MIPOIIECCOB, UX PE3YJIHTATOB; BIAJAECTh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauu;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H, BHOCUTh KOPPEKTUBHI B JIE€ATEIIBHOCTD
HA OCHOBE HOBBIX O0OCTOATENBCTB, JAHHBIX, HAMJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE pPE3yJibTaTa 1M U YCJIOBUSM, OOBSICHATH NMPUUYMHBI JOCTWKCHUS WJIM HEIOCTUXKECHUS
pPEe3yJbTAaTOB JICSITEILHOCTH, HAXOIUTh OIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

IHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBath MOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPHUM U CIIEICTBUSA U3 HUX IIPU PEIICHUU T€OMETPUYECKUX 3a]1a4.

OneprpoBaTh NOHATUAMHA: TAPAIIIETBHOCTD U MEPIIEHIUKYIISIPHOCTD MPSMBIX U INIOCKOCTEM.

KnaccuduimpoBats B3auMHOE paclooKEeHUE MPSMBIX U TIIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBarh MOHATUSMU: JTBYT'PAHHBIA YToJl, TPAHU JBYTPAHHOTO YIJia, peOpO NBYIPAHHOTO YTIIIa; JIMHEWHBIA yroJ
JIBYTPAHHOIO yTJIa; TPAaayCHasi Mepa ABYIPAHHOIO YIJa.

OneprpoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIM M HEBBITYKJIbIA MHOTOIPAHHHUK, SJIEMEHTHI MHOTOTPAHHMKA,
MIPaBUJIBHBIM MHOTOIPAHHUK.

Pacmo3naBaTh OCHOBHBIC BUJIbI MHOTOTPAaHHUKOB (TTUpaMuia; Mpru3Ma, MpSIMOYTOIBHBIN Mapajuiesenumnes, Kyo0).

KnaccudummpoBarh MHOTOTpaHHWKH, BbIOMpas OCHOBaHUS I KiaccU(PUKaruy (BBIMYKIBIE ¥ HEBBITYKIIbIC



MHOTOI'PaHHUKH; TIPABWJIbHBIE MHOTOIPAHHUKY; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, NTApaJLIEIEIUIIE b ).

OrnepupoBaTh MOHITUSIMU: CEKYIIasi IJIOCKOCTh, CECUEHHE MHOTOIPAaHHUKOB.

OOBIICHATH TPUHITUIIBI TOCTPOSHUS CEUYCHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJNHATH (BBIHOCHBIE) IUJIOCKHME YEPTEXKU U3 PUCYHKOB
IPOCThIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemiats 3a7aun Ha HAXOXKJIEHHE T€OMETPUUYECKUX BEIMYMH MO 00pa3liaM WM aJropuTMaM, NPUMEHSST HU3BECTHBIC
AHAJIMTUYECKUE METOAbl MPU PEUICHUU CTAHJAPTHBIX MATEMATHUYECKUX 3a/lad Ha BBIYMCICHHUE PACCTOSHUN MEXIY JBYMSI
TOYKAMH, OT TOYKHU JI0 MPSIMOM, OT TOUKH JI0 TIJIOCKOCTH, MEXKYy CKPEUIUBAIOIIUMHUCS TPSIMBIMHU.

Pemate 3amaum Ha HaxXOXJEHHWE TE€OMETPUYECKUX BEJIMYMH MO 00pa3liaM WM alropuTMaM, MPUMEHSS HU3BECTHBIC
AHAJIMTUYECKUE METOJbl TPU PEIICHUM CTAHAAPTHBIX MATEMaTUYECKHX 33Ja4 Ha BBIUHCICHHE YIJIOB MEXKIY
CKPEILUBAIOIIUMUCS MPSMBIMH, MEXIY MPSAMON U IIIOCKOCTHIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Beruucnars o0bEMBI U TUIOHMIAM MOBEPXHOCTEH MHOTOTPAHHHMKOB (MpU3Ma, MUpaMujia) ¢ MpuUMeHeHueM GopMmyl;
BBIYHCIIATH COOTHOIIEHUS MEXKY IIJIOMIAIIMUA MMOBEPXHOCTEN, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U MJIOCKOCTh
CUMMETPHUU QUTYPBI.

N3BnekaTh, mpeoOpa3oBbIBATh U MHTEPHPETUPOBATH MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX I€OMETPUYECKUX (PUrypax,
MPEJICTABIICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensaTs reomeTpuyeckue (PaxThl JJIs PEIICHUS CTEPEOMETPUUYECKHUX 3aJlad, MPEIOoJIaraloluX HECKOJBKO IaroB
pEIIeHUs, €CIIA YCIIOBUS PUMEHEHUS 3a/1aHbl B ABHOU (popme.

[IpumMeHsTh MpoCTElIlIie MNPOrpaMMHBIE CpPEICTBAa U AJIECKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbl MPU PEIICHUU
CTEPEOMETPUYECKHUX 3a/a4.

[IpuBoUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE M KU3HU, PACIO3HABATH MPOSIBICHHE 3aKOHOB
T€OMETPHUU B UCKYCCTBE.

[TpuMeHsTh MOMyYEHHBIE 3HAHUS HA MTPAKTUKE: aHATU3UPOBAThH PEAbHbIE CUTYAllUH U IPUMEHSTh U3yYCHHBIE TOHSATHUS
B MPOIIECCE MOKNCKA PELICHUs] MaTeMaTHIYeCKU ChOpMYJTUPOBAHHON MPOOJIEMBI, MOJICTUPOBATH pPealIbHbIC CUTYALIMH Ha SI3BIKE
r€OMETPHUH, UCCIEOBATh MOCTPOEHHBIE MOCIH C UCIIOJIL30BAaHUEM FEOMETPUYECKUX MOHITHI U TeOpeM, amnmnapara ajareopsl;



peuiaTth NPpaAKTUUICCKUE 3ada4r, CBA3aHHBIC C HAXO0XKACHHUEM I'COMCTPHUICCKHUX BECJINYHMH.
11 KIIACC

OnepupoBarh MOHATUSIMHU: UUIUHAPUYECKAs] MOBEPXHOCTh, 00pa3yrollye HUJIMHIPUYECKON MOBEPXHOCTH; HUIUHJD;
KOHUYECKasi TOBEPXHOCTh, 00pa3yIoIIfe KOHNYECKOM MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpauieHus (HHWIUHIP, KOHYC, cdepa U map).

OOBACHATH CMIOCOOBI MOTYUYEHHUS TEJ BPAILICHHUS.

KnaccuduimpoBath B3auMHOE pacnosioxkeHue chepol U MI0CKOCTH.

OmnepupoBaTh MOHATUSMHU: MIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTA; IIApOBOMl CIIOH, OCHOBaHHE
IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Brraucisate 00BEMBI 1 IITOMIAIN TTOBEPXHOCTEH TEI BpaIlleHHUs, TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (POPMYIL.

OnepupoBarh MOHATUSIMU: MHOTOTPAHHMK, BIIMCAHHBIA B chepy U ONMUCAHHBIA OKOJO cdepbl; cepa, BOHcaHHAs B
MHOTOTPAHHUK WM TEJIO BPAIllCHHUS.

BBIYuCISITE COOTHOMICHUS MEXKTY TUTONIAISIMH TIOBEPXHOCTEH 1 00bEMaMH TOJOOHBIX TETT.

N300pakath u3ydaeMbie (UTYPBI OT PYKH B ¢ TPUMEHEHHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIC) TUIOCKME YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHI CBEpXy, COOKY, CHHU3Y;
CTPOUTDH CEYECHUS TEJ BpaIICHUS.

W3BnekaTh, HHTEPIPETUPOBATH U TPEOOPA30BLIBATh MH(MOPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax,
MPE/ICTABICHHYIO HA YePTEeKax M PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BhINONMHATE IEUCTBUS CIIOXKEHUS BEKTOPOB, BEBIYMTAHUS BEKTOPOB U YMHOXKEHHS BEKTOPA HA YUCII0, OOBSICHIThH, KAKUMHU
CBOMCTBaMM OHHU 00JIaJarOT.

[TpuMeHsTh NpaBuiIo napasuliesienuIena.

OnepupoBaTh MOHITHAMU: JEKAPTOBHI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP, MOAY/Ib BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOpa, YroJl MEXKIy BEKTOpPaMH, CKaJspPHOE IMPOM3BEICHHWE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIaHApHBIC
BEKTOPBHI.



HaxoauTs cyMMy BEKTOPOB M NMPOMU3BEIACHHE BEKTOPA HA YKMCIIO, YIOJ MEXIY BEKTOPAMHU, CKAJSIPHOE MPOU3BEICHUE,
pacKiIapIBaTh BEKTOP M0 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IVIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHCTEME KOOPAHMHAT.

[IpumensTh reomerpuueckue (HakThl IS PEUICHHUs] CTEPEOMETPUUYECKUX 3a]ad, MPEANOaraoluX HECKOJIbKO LIaroB
pELIEHNs, €CIIN YCIOBUS IPUMEHEHMS 33/1aHbI B sIBHOU (hopMme.

Pemate mpocreime reoMeTpuYecKre 3a/1a4i Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO METO/A.

PemaTe 3amaum Ha J0Ka3aTe€IbCTBO MATEMAaTUYECKUX OTHOLIEHUH M HAXOXIACHUE T€OMETPUYECKUX BEJIMYMH I10
oOpa3laM Win alropuTMam, MPUMEHssI H3BECTHBIE METO/IbI IIPU PEIIEHUH CTAHIaPTHBIX MATEMAaTUYECKUX 3a1a4.

[IpuMeHATh MpOCTENIINE MPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IPH PEIICHUHU
CTEPEOMETPUYECKUX 3aaY.

[IpuBoANTH MpPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE W KU3HU, PACIIO3HABATh MPOSBICHHUE 3aKOHOB
Tr€OMETPUHU B UCKYCCTBE.

[IpuMeHsITh MOTyYEHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh peajbHbIC CUTYallUU U IPUMEHITh U3yUYEHHBIEC MOHATUS
B IIpOLIECCE TIOUCKA PEIICHNUs MaTeMaTHYeCKH CPOPMYIUPOBAHHOM NMPOOIEMBI, MOJEIUPOBATh PEaIbHbIE CUTYallUU Ha SI3bIKE
reOMETPUHU, UCCIIE0BATh TIOCTPOCHHBIE MOJIEH C UCIOJIb30BAHUEM IT'€OMETPUUYECKUX MMOHATUI U TEOPEM, armnapaTa anreopsl;
penaTh NPakTUYECKUE 33J]a4H, CBSI3aHHbBIE C HAX0KIEHUEM I€OMETPUUECKUX BEJINYHUH.



IThanupoearnue yueonozo mamepuana 10 xknacc.

No n/n Haumenoeanue pazoenos u mem Bcezo uacoes Koumponvuoie
Ilo gaxm pabomul
naamy
1. BBenenue 3
2. IMapaJ1eJIbHOCTh NPSAMBIX H MJIOCKOCTEH 16
3. ITapajueIbHOCTB NPSMBIX, IPSIMOU U MIIOCKOCTH 4
4, B3anmHoe pacrosioxkeHne npsiMbIX B MPOCTPAHCTBE. YTOJI MEXKIY ABYMsI IPSMBIMH. 4
S. KonTponbrast paborta No 1 1
6. [TapayeabHOCTB TIOCKOCTEH 2
7. TeTpasp v mapasuienenure 4
8. KonTponbras padora Ne 2 1
9. IepneHINKYJISIPHOCTH NPSIMBIX H IJI0CKOCTEH 17
10. [lepnieHIuKyJIIpHOCTD NPSIMON U TNIOCKOCTH S)
11. IlepneHquKyIsip ¥ HAKJIOHHBIE. YTOJI MEKY NPSIMOU U IIIOCKOCTBIO. 6
12, JIByrpannsiit yron. [lepneHANKYISPHOCTD TIOCKOCTEH. 5
13. KonrpomnpHas pabora Ne 3 1
14, MHOrorpaHHHKH 12
15. IlonsiTne MHOTOrpanHukKa. Ilpusma. 3
16. [Tupamuya 3
17. ITpaBrJIbHBIE MHOTOIPaHHUKH S)
18. KonTponbaas padora N4 1
19. 3ak/ounTe1bHOE MOBTOPeHne Kypea 10 kiacca 3




IThanupoeanue yueonozo mamepuana 11 knacc.

No n/n Haumenoeanue pazoenos u mem Bcezo uacoes Koumponsnuie
Ilo naany daxkm pabomul
1. BekTophl B IpocTpaHcTBE 5
2 IToHsATHE BEKTOpA B IPOCTPAHCTBE 1
3 C0XeHHe ¥ BBIYNTAaHUE BEKTOPOB. Y MHO)KEHUE BEKTOPA Ha YUCIIO 2
4 KoM1uianapHble BEKTOPBI 2
S. MeToa KOOPAMHAT B NpocTpaHcTBe. /IBH:KeHMe. 10 1
6. KoopanHaThl TOYKM U KOOPAMHATHI BEKTOpA 3
7. CxansipHO€ MTPOU3BEIEHNE BEKTOPOB 4
8. JIBrOKCHUS 2
0. KonTponpHas padora No 1 1
10. Huannap, koHyc, map. 14 1
11. Humuuap 3
12. Konyc 3
13. Cdepa 6
14, KonTponbnas paborta Ne 2 1
15. O0beMblI T 16 1
16. O0BeM NPsIMOYTOJILHOTO Hapayliesenune a 2
17. OO6beMbl IPSMOI IPU3MBI M IUITMHAPA 3
18. O6beM HaKJIOHHOHN MPU3MBI, MHPaMUJIbI U KOHYCa 4
19. O06beMm mapa 1 iomazb chepbl 4
20. KonTtponbHast pabora Ne3 1
21, 3akiaouuTenbHOe NoBTOpeHue reomerpuu 10-11 kaaccos 6
51 3




IMPUMEPHOE KAJIEHJIAPHO - TEMATHYECKOE IINTAHUPOBAHUE 'EOMETPHUMU B 11 KJIACCE.

Temarndeckoe IUIAHUPOBAHKME pEAM3yeT OAWH M3 BO3MOJXKHBIX IIOAXOJOB K pacCIpeelICHHI0 H3ydacMOoro MaTrepuajga 1o ydeOHO-
METOJIMYECCKHM KOMIUICKTAaM II0 T'SOMETPHH, BBIITYCKaeMbIM H31aTelIbcTBOM «lIpocBelenne», He HOCUT 005S3aTCIbHOTO XapakKTepa U HeE
HCKIJIIOYACT BO3MOXKHOCTH HHOTO pacipeaeliCHUs COAepKaHus.

B nmpumepHOM TeMaTHYeCKOM IUIAaHUPOBAHUHU pPa3lielIbl OCHOBHOI'O COAEPIKaHMS IO T€OMETPUH Pa3OUThI HA TEMBl B XPOHOJOTHH HX
HM3YYEHUS [0 COOTBETCTBYIOIIHNM YICOHUKAM.

Oco0EHHOCTBIO IIPUMEPHOI0 TEMATHYECKOTO IIJITAHMPOBAHMS SBJISETCS TO, YTO B HEM COACPIKUTCS OIMCAHUE BO3MOXXHBIX BHJIOB
JIESITEALHOCTH YYalluXCcs B MPOILECCE YCBOCHUS COOTBETCTBYIOIIETO COJEP)KAHHUS, HAIPABICHHBIX HA JOCTHIXKCHHE ITOCTABIICHHBIX IIeNICH
o0ydeHHs. DTO OPUCHTHUPYET YUYUTENS Ha YCHUIICHHE ACATEIBHOCTHOrO IOAX0Ja B OOYYEHHMH, OPraHH3aIlldI0 pa3sHOooOpa3HOH ydeOHOM
JEeSITeIIbHOCTH, OTBEYAIOIIEH COBPEMEHHBIM IICHXO0JIOT0-TIeIarOTHYECKUM BO33PEHHUSM, UCIIOJIH30BAaHUE COBPEMEHHBIX TEXHOJIOTHH.

[Tepeuens yuyeOHBIX ACHCTBUN yUYCHHKA HE HOCUT HOPMATHBHOI'O XapakKTepa, ero He CISAYEeT pacCMaTpPUBaTh B Ka4eCTBE TPeOOBAHMM HU
K YUYHUTENI0, HU K YUCHUKY.

CraenyeT Takke 0OOpaTUTh BHHUMAaHHE HA TO, YTO XapaKTCPUCTHKA Y4YEeOHBIX ACHCTBHI ydeHHKAa B MIpEAjaracMOM TEMaTHUYECKOM
IUIAHUPOBAHUN OTHOCHUTCS K IPEAMETHOM 00JIacTH. YHHUBepcalbHbIC YUeOHBIC NEeHCTBUS KOHKpETH3MpOBaHbl B «IIporpamme pa3BUTHSA U
(hopMHUPOBaHUS YHUBEPCAIbHBIX YUCOHBIX ICHCTBUI.

HHaHI/IpOBaHI/Ie 10 TCOMCTPHUHU K KAXKIOMY y‘le6HI/IKy opeacTaBjICHO B HCCKOJIBKHX BapHaHTaX B COOTBCTCTBHUH C 0a3uCHBIM y‘le6HLIM
IIJIAaHOM.

BasoBelil ypoBeHb: 1,5 u B Hegenro (Bcero 54 4 B roja)

Ne /laTa npoBeieHUs ypoKa
n/ Tema ypoka XapakTepuCTHKA 1eATeJIbHOCTH
I yyamuxest 1o IIaHy | mo gakry
11 kaace
I'maBa 4. BekTopsl B npocTpancrse (S yacos)
IlonsiTue BekTOpa B npocrpadcre (1 yac)
1

ITonsiTue BexkTOpa. PaBeHCTBO BEKTOPOB @opMynUpOBaTh OMNPEJECICHUE BEK-

TOpa, €ro JUIMHBI, KOJIJIWHEAPHBIX U
PaBHBIX BEKTOPOB, IPUBOJAUTH IPHU-
Mepbl GU3MUYECKUX BEKTOPHBIX BEJIH-
YUH




CJ10:keHNre M BBIYMTAHME BEKTOPOB. Y MHOKEHHE BEKTOPAa Ha 4ncJo (2 yaca)

OOBACHATH, KaK BBOJSTCS JICHCTBHA
CJIOKCHHUSI BEKTOPOB, BBIUMTAHMS
BEKTOPOB W yMHOXCHHUS BEKTOpa
Ha YMCJI0, KaKMMHU CBOMCTBAMH OHH
00Ja1af0T, YTO TaKOe IMPaBUIIO Tpe-
YrOJIbHUKA, TIPaBUJIO Iapajlieio-
rpaMMa U TPaBHJIO MHOTOYTOJbHHUKA
CJIOKCHHS BEKTOPOB;peIIaTh 3aJIauH,
CBSI3aHHBIE C JIEHCTBUSAMHU HaJ BEKTO-
pamu

Kommianapubie BeKTOpHI (2 yaca)

OOBsICHATH, KAKME BEKTOPHl  Ha3bIBa-
I0TCSl KOMIUTAaHAPHBIMU; (POPMYJINPO-
BaTh U JI0Ka3blBaThb YTBEPKICHHUE O
MpU3HAKE KOMIUIAaHApPHOCTU  TPEX
BEKTOPOB; OOBACHATH, B UEM COCTOUT
IIPAaBUJIO TapajuleNeNuneaa CI0KEHU
TPEX HEKOMIUIAHAPHBIX BEKTOPOB;
dbopMynupoBaTh U JOKa3bIBaTh
TEOPEMY O pa3JIOKEHUU IT000ro
BEKTOpA IO TPEM JaHHBIM HEKOMILIa-
HapHBIM BEKTOpaM; MPUMEHSATh BEK-
TOPBI IPU PELIEHUH T€OMETPUUECKUX
3aja4

I'naBa 5. Meroa koopaunat B npocrpanctie. /IBu:xenne ( 10 yacon)

KoopauHaThl TOYKH ¥ KOOPAHHATHI BeKTopa (3 yaca)

2 | CnoxxeHue U BEIYUTaHUE BEKTOPOB. CyMMa HECKOIBKUX
BEKTOPOB

3 | YMHOXEHHEe BEKTOpa Ha YHUCIIO

4 | KomnianapHsle BekTopbl. [IpaBuiio napasienenunesia

5 | Pa3znoxxeHue BekTOpa 110 TpEM HEKOMILJIAHAPHBIM BEKTOPaM

6 | [IpsmoyronbHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. CBsi3b MEXly KOOpINHATaMH BEKTOPOB
¥ KOOpJAMHATaMU TOYEK

7 | Ilpocreiimue 3a1a4u B KOOPAMHATAX

8 | YpaBHenue chepsr

OOBsSICHATH, KAK BBOJIUTCS IIPSIMOY-
rojibHasi CUCTEMa KOOpAWHAT B IIPO-
CTPAHCTBE, KaK ONpPEJIEISI0TCS KO-
OpIMHATHI TOYKH U KaK OHU Ha3bl-
BAalOTCsl, KaK ONPEeAeISIFOTCSI KOOp-
JIMHATHI BEKTOpa; (opMyJIMpoBaTh U




JTIOKa3bIBaTh YTBEPIKICHHUS: O KOOP-
JUHATAaX CYMMBI U Pa3HOCTH JIBYX
BEKTOPOB, O KOOPIMHATAX MTPOU3-
BEJICHUSI BEKTOpPa Ha YUCJIO, O CBSI3H
MEX1y KOOpJAHHATAMH BEKTOpA U
KOOpJAWHATAMHM €TI0 KOHIIA U Hada-
J1a; BBIBOJIMTH U UCIIOJIL30BaTh IIPU
petieHuu 3a1a4 GopMyJIbl KOOPIH-
HAT CEpPEIMHBI OTPE3Ka, IJIUHbBI BEK-
TOpa U PacCTOSHUS MEXAY ABYMs
TOYKaMH; BBIBOJIUTH YpaBHECHUE
cdepbl JaHHOTO pajnyca C IIeH-
TPOM B IAHHOW TOYKE

CxassipHoe Npou3BeeHNe BEKTOPOB (4 yaca)

9 | Yroa mexny Bekropamu. CKalsipHOE IPOM3BEIEHNE BEKTOPOB
10 | Yron mexay Bekropamu. CKaJIIpHOE MPOU3BEICHHE BEKTOPOB
11 | Beruncienue yriioB MEXIY NPSIMBIMU M TUIOCKOCTSIMHU
12 | Beraucienue yriaioB MeXy MPSIMBIMH U TUTIOCKOCTSIMH

OOBSCHATH, KaK ONpeessieTcs: yroJ
MEXTy BEKTOpamu; (popMyImpoBaTh
OIIpEZIeJICHNE CKAISIPHOIO IPOU3BeE-
JICHUsI BEKTOPOB; (hOpMyIIHPOBATH U
JIOKa3bIBaTh YTBEPKAECHHUS O €ro
CBOMCTBax; OOBSICHSTH, KAK BbIYHC-
JIUTBH YTOJI MEXKAY ABYMs NPSIMBIMH,
a TaK)Ke yroJ MeX1y NpsIMOU U
IUIOCKOCTBIO, UCTIOJIb3Ysl BBIpAXKE-
HUE CKAJISIPHOTO MPOU3BEACHUS
BEKTOPOB 4Y€pe3 UX KOOPAUHATHI;
BBIBOJIUTh YPAaBHEHHE INIOCKOCTH,
MPOXOISIIEH Yyepe3 JaHHYIO TOUKY
U NEPHEHAUKYJISIPHOU K TaHHOMY
BEKTOPY, U (OPMYJLy PACCTOSTHUS
OT TOYKH J10 IIOCKOCTH; IpUMe-
HATb BEKTOPHO-KOOPAUHATHBIU Me-
TOJI IPU PEIIEHNUHU T€OMETpHUUIEC-
KHUX 3a7a4




JBuxenus (2 yaca)

13

[{enTpanpHas cummerpusi. OceBasi CHMMETPHS

14

3epkanpHas cummeTpus. [lapannenbHblil epeHoc.
[IpeoOpazoBanme mog00mst

OOBACHATh, 4YTO TaKOE OTOOpaKEHHE
MPOCTPAHCTBA HAa CeOS U B KaKOM
cllydyae OHO Ha3bIBACTCSI IBUKCHUEM
MIPOCTPAHCTBA; OOBSCHSITH, YTO TAKOE
[EHTpaIbHAs] CAMMETPHUS, OCeBast
CUMMETpHS, 3epKallbHas CHUMMETPHS
W TapajulelbHbI TIepeHoc, 00oc-
HOBBIBATh YTBEPKJCHUS O TOM, YTO
3TH 0TOOpakKeHHsI MIPOCTPAHCTBA HA
ce0s SABISAIOTCS ABMIKESHUSIMU; O0BSIC-
HSTh, YTO TAKOE IIEHTPAIBHOE MOJI0-
6ue (roMoTeTHsI) U mpeoOpa3oBaHue
mogao0us, KaKk ¢ IOMOINBI0 Tpeodpa-
30BaHMs TMOAO0OHS BBOJUTCS TIOHSATHE
MOJ0OHBIX (PUTYp B MPOCTPAHCTBE;
MPUMEHATh JIBIDKEHHS W TIpeodpaso-
BaHUs MOJI00US MIPH PEIICHUU TeoMe-
TPUYCCKUX 3a7a9

15

KonTpoubnas padora Ne 1 (1 gyac)

I'nasa 6. uaunap, konyc, map ( 14 yacon)

Hummuap (3 yaca)

16

IlonsaTue HUJIMHApA

17

[11omaip MOBEPXHOCTH HUIMHIPA

18

[Tnomaap MOBEPXHOCTH UIHHIIPA

OOBICHATDH, YTO TAKOE [UJIIUHIPU-
Jeckasi IOBEpXHOCTh, €€ 00pa3yro-
1€ U OCh, KAKOE TEJIO Ha3bIBACT-
Csl HUJIMHAPOM U KaK Ha3bIBAIOTCS
€ro 2JICMCHTBI, KaK IMOJIy4YUTb LU~
JIUHIP MTYTEM BpallleHUs MIPSIMOY-
roJIbHUKAa; N300pakaTh UUJIUHJP U
€ro CeUYEHHUS MIOCKOCTHIO, MPOXO/Isi-
el yepes3 0ch, U INIOCKOCTHIO, TIep-
MEHIUKYJISIPHON K OCU; OOBSICHSITD,




YTO MPUHUMAETCS 3a IuIomanas 00-
KOBOMU IMOBCPXHOCTHU IUJINHAPA, U
BBIBOJIUTH (DOPMYJIBI JJIsI BEIUHCIIC-
HUsI OOKOBOU | TIOJTHOM MOBEPXHOC-
TeW NUJIMHApA; pelIaTh 3aJa4u Ha
BBIYHUCIICHHUEC U A0KAa3aTCJIbCTBO,
CBSI3aHHBIC C IIWJIMHIPOM

Konyc (3 yaca)

19

ITousrue KOHYCaA. HJ'IOH_[a,I[B IOBEPXHOCTHU KOHYCA

20

ITonstue konyca. [imomaae MOBEPXHOCTH KOHYCA

21

VYceueHHbI KOHYC

OOBACHATH, YTO TAaKOE€ KOHHUYECKas
IMOBEPXHOCTh, €€ o00pa3yrolue,
BEepIIMHA U OCh, KakKo€ TEJIO
HaA3bIBACTCS KOHYCOM M KaK Ha3bl-
BAalOTCSI  €ro  DJJEMEHTHI,  Kak
MOJIYYUTh KOHYC HYyTEM BpalllCHUS
MPSMOYTOJILHOT'O TPEyroJbHUKA,
U300pakaTh KOHYC U €r0 CCUCHMS
IUIOCKOCTBIO, TIPOXOJISIICH depes
0Cb, Hu ILIOCKOCThIO,
MEPHEHIUKYISIPHOM K ocH;
OOBSICHSITH, YTO NPHHUMAETCA 3a
IUIOIIAh OOKOBOM ITOBEPXHOCTHU
KOHYyCa, U BBIBOAUTHL (HOPMYIIBI
JUISt BBIYMCIICHUS 1o aaei
OOKOBOM M ITIOJHOM HOBEPXHOCTECH
KOHyca; OOBSICHITH, KaKOe€ TeJo
Ha3bIBAETCSA YCEUYEHHBIM KOHYCOM U

KakK €ro MoJIyYUThb IIyTEM BPALLECHHUS
MPSAMOYTOJIBHOW Tpanenuu, BEIBOAUTD
(dbopMyIy 17151 BBIYUCIIEHUS TUIOLIAIN
OOKOBOI TOBEPXHOCTH YCEUEHHOT'O
KOHYCA; pelIaTh 3a7a4y Ha BIYUCIICHUE
U 0Ka3aTelIbCTBO, CBA3aHHBIE C KOHY-
COM M YCE€YEHHBIM KOHYCOM

Cdepa (7 yacos)

22

Cdepa u map. Bzaumnaoe pacnosioxeHue chepsl U MIOCKOCTH

23

KacarenbHast miockocTh K cdepe

24

KacarenpHas mimockocTts k cepe

25

[Tnomane chepor

DopMyJIHPOBaTL OMNpeAcIcHUsT ChephI
M Tapa, uX IEHTpa, pagnuyca, JTuaMeTpa;
HCCIIEIOBaTh B3aUMHOE PaCIOJIOKCHHUE
chepbl U MmIOCKOCTH, (HOPMYIHUPOBATH
onpeJieJIeHUue KacaTelbHOU MIOCKOCTH




26

[Tnomans chepsr

K chepe, dopmynIupoBaTh 7t

27

Pemenue 3anay no teme « lunnHap, KoHyc, map»

AOKa3bIBaThb TCOPEMBI O CBOMCTBE H
IIPHU3HAKE KacaTCJIIbHOU IIJIOCKOCTH,

28

Pemnrenne 3aJa4 I10 TEME «HI/IJ'II/IHI[p, KOHYC, HIap»

OOBSACHATH, YTO IPHHUMAETCI 3a
IUIOIIAab c(Pephl U KaK OHA BBEIPAXKAeTCs
yepe3 pamuyc cdepsl; HCCIENOBaTh
B3aMMHOE PaCIIOIOKEHNE CHEPHI U IPsI-
MOH;  OOBSACHATH, Kakad  cdepa
Ha3bIBACTCS BITMCAHHOM B
LUIAHIPUYECKYIO (KOHMYECKYIO)
MMOBEPXHOCT, M  KaKHe KPHUBEIE
MOJIy4aroTCs B CEUEHHAX
MUINHIPHUYIECKON u KOHUYECKOU
MOBEPXHOCTEHN Pa3IMYHBIMU
IUIOCKOCTSIMH;  pellaTh  3a7adyd, B
KOTOPBIX (UTYPUPYIOT KOMOHWHAILIUKA
MHOTOT'PAaHHUKOB U T€J BpallleHHs

29

KonTposbnas padora Ne 2 (1 yac)

I'naBa 7. O6bembl Te ( 16 yacoB)

O0bem NpsIMOYTroJIbHOI0 napasuiesnenunena ( 2 yaca)

30

[MousTHe 00BLEMA

OOBICHSATD, KakK U3MEPSIIOTCS

31

O0beM PSIMOYTOJIBHOTO Napasuleenuneia

00BEMBI TEJI, MIPOBOAS AHAJIOTUIO C
H3MEPECHHUEM nioniagci
MHOTI'OYTOJILHUKOB;, (hOpMYyIHMpOBaTH
OCHOBHBIC CBONMCTBA OOBEMOB U
BBIBOJIUTH C HX ITOMOIINBIO (hOPMYITY
o0BéMa OPSIMOYTOJILHOTO
napajuienenuieaa

O0beMbl NPAMOM IIPH

3MbI M IJIHHAPa (3 yaca)

32

O06beM psIMON TPU3MBI

DdopmyMpoBaTh U TOKa3bIBaTh TEO-

33

O06beM uInHIpa

peMbl 00 00BbEME TIPSIMOI IPU3MBI U

34

Pemmenne 3agad mo reme « OOBEMBI TED)

00BéMe IMIIMHPA; pelIaTh 3a/1a49u,
CBSI3aHHBIC C BBIYHCICHHUEM O0BE-
MOB 3TUX TCJI

O6beM HAKJIOHHO# MPHU3MBI, MHPaMuUIbI U KoHyca (4 yaca)

35

Brruncienue o05eMOB TEJ C ITOMOIIBIO OMPEIEIEHHOTO
WHTErpaJia

BeiBoauTh HHTETpaNbHYIO (GOPMYITY
JUTSI BEIYUCIICHUSI 00BEMOB TEI U

36

O06beM HaKJIOHHON MPU3MBbI

JOKa3bIBaTh C €€ MMOMOIIBIO TEOPE-

37

O6beM nupamMu/ibl

MBI 00 00BEME HAKIIOHHON MPU3MBI,

38

O6bem KoHyca

00 00bEMe mupamMuibl, 00 00BEME




KOHYCa; BBIBOAUTH (POPMYJIBI J1JIsI
BBIYMCIICHUS] O0BEMOB YCEUEHHOU
NUpaMUIbl U yCEUYEHHOTO KOHYCA;
peuiaTte 3aja4uu, CBSI3aHHBIE C BbI-
YuCIeHUEM 00bEMOB ATHUX TeEJl

O0beM mapa u wiomanab chepsl ( 6 Yacos)

39 | O6bem mapa (DODMYJII/ID%BaTéa M JI0Ka3bIBaTh
TeopeMy 00 OO0BEME 1mapa u c €€
40 | O6bem mapa IMOMOIIHGI0  BBIBOJHUTH  (DOPMYITY
41 | Tlnomanp chepsl [UIONIAHU cepsl; BBIBOJIUTH
42 | TInowazs cdepsr dbopmMyiTy 1Sl BBIYUCICHUSI 00BEMOB
IapoOBOr0 CErMEHTa U I11apoBOI0
43 | Pemenue 3agayu mo teme « OOBbEMBI TSI CeKTOpa; pemaTh 3afadd C IIPH-
44 | Peurenue 3aga4 no teMe « OOLEMBI TEI» MCHCHHCM dbopmyn 00BEMOB
pa3JIMYHBIX T
45 | KonTpouabHasi padora Ne3 (1 gac)
3akiounTebHoe noBTopenne reomerpuu 10-11 kiaaccon ( 6 4acoB)
46 | IlapamienbHOCTD MPSMBIX M INTOCKOCTEH
47 | TlepnieHIUKYISIPHOCTH MPSIMBIX U TIOCKOCTEH
48 | MHoOrorpaHHUKH
49 | Humuaap, KOHyC, map
50 | O6bemMsI Ten
51 | Bektopsl B IpocTpaHCTBE. MeTo KOOpIAUHAT B MPOCTPAHCTBE
YMK JL C. AtaHacsiHa u ap.
1. Amanacsan JI. C., Bymyzoe B. @., Kaoomyes C. 5. u ap. 'eomerpus. 10—11 ximaccel. ba3osslit 1 npodUIbHBIN YPOBHH.
2. Bymyszoe B. @., I'naszxoe FO. A., IOouna U. U. I'eomerpus. Padbouyas terpags. 11 xmacc. ba3oBerii u npoGUILHBIH YPOBHHU.
3. Inaskoe IO. A., FOouna U. U., Bymyszoe B. @, I'eomeTpus, Pabouas terpans. 10 xiacc. ba3oBbiii 1 npouiIbHBIN YPOBHU.
4. 3ue b. I'. 'eomerpust. unaktnyeckue marepuaibl. 10 kiaacc. ba3oBbiii U IpOoGUIBHBIN YPOBHH.
5. 3ue b. I'. T'eometpus. Iumaktudeckue marepuansl. 11 kiacc. ba3oBeiii 1 npoduiIbHbINA YPOBHH.
6. Jlumeunenxo B. H., Bamyeuna O. A. T'eomerpus. 'oroBumcs x EI'D. 10 kiacc.
7. Jlumeunenxo B, H. 'eomerpus. 'oroBumcs k EI'D. 11 kmnacc.
8. Caaxsn C. M., bymyzoe B. @. MH3ydyenue reomerpuun B 10—11 kiaccax.









