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Heaun n3yyenus yuedOHOro Kypca

BaxxHocTh yaeOHOTO Kypca reOMETPUH Ha YPOBHE CPEHEro 001Iero oopa3oBanus 00ycIoBIeHA TPAKTUIECKOH 3HAYMMOCTBIO
METAINPEIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB 00yUCHHSI TEOMETPUH B HANIPABJICHUH JINYHOCTHOTO Pa3BUTHI 00yUarOUXCsi, GOPMUPOBAHHS
(YHKIIMOHATFHOW MAaTEMAaTHYECKON TPAMOTHOCTH, U3YYCHUS JPYTUX YICOHBIX TUCIHUIUTNH. Pa3BuTue y yuammxcst IpaBHIbLHBIX TIPEICTABICHUN O
CYIIHOCTHU Y MPOUCXOXKIICHHH T€OMETPHUECKUX a0CTPaKIIMKA, COOTHOLICHUN PEATBHOTO U HJICATBHOTO, XapaKTepe OTPAKECHUSI MaTEMaTHISCKON
HAYKOH SIBIICHUI U MPOILIECCOB PEATHHOI0 MHPA, MECTE TEOMETPHH B CUCTEME HAYK M POJIM MAaTEMAaTHYECKOTO MOJICTHMPOBAHNUS B HAYYHOM
MO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS YUAIIMXCS, & TAKIKE KAYeCTB MBIIIJICHUS, HEOOXOIUMBIX IS
aJanTaiy B COBPEMEHHOM OOIIIECTRBE.

['eomerpus sBIISIETCS OJAHUM M3 0a30BBIX MPEJIMETOB Ha YPOBHE CPEIHETrO 00IIero o0pa3oBaHUS, TaK KaK OOECIEUYHUBACT BO3MOXHOCTD
M3yUYeHHS KaK TUCIUILINH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jloruueckoe MbIIIICHHE, POPMHUPYEMOE TIPU U3YUSHHH 00YUJarOIIUMUCS MOHSITUHHBIX OCHOB T€OMETPHH U TIOCTPOCHUU IICTIOUKH
JIOTHYECKUX YTBEP)KIACHUHN B XOJI€ PEIICHHUS TEOMETPUUYECKHX 33/1a4, YMEHUE BBIABUTATh U OTIPOBEPTaTh TUIOTE3bI HEMOCPEACTBEHHO
UCTIOJIB3YIOTCS TP PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTHU M3 Kypca (DPU3UKH.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00ACTAX NEATENBbHOCTH YenoBeka. OpueHTanus
YeJI0BEKa BO BPEMEHHM U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €0 COLUAIBHOrO OBITHS, (pOopMa OTpaKeHHs OKPYKAIOIIEro MUPA, YCIOBHE
YCIICNITHOTO TTO3HAHMS ¥ aKTHBHOTO Pe00pa3oBaHus eiicTBUTENbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMu OObEIMHSIET Pa3HbIe
BUJIBI YU€OHOM U TPYAOBOH 1eATEIHHOCTH, SIBISETCS OJTHUM U3 TPO(HEeCCHOHATBFHO BAKHBIX Ka4eCTB, TO3TOMY aKTyallbHa 3a1a4a (OpMUPOBAHUS Y
00yJaroImuxcst MPOCTPAHCTBEHHOTO MBIIIICHHSI KK Pa3HOBHIHOCTH 0OPa3HOTO MBIIUIEHHUS — CYIIECTBEHHOT'O KOMIIOHEHTA B TIOATOTOBKE K
MPAKTUYECKON AESITENFHOCTH IO MHOTUM HAIPABICHUSIM.

ey ocBoeHUs mporpammel yueOHOTo Kypca «['eomerpus» Ha 6a30BOM ypoBHE 00yueHHUs — 001ieo0Opa3oBaTeIbHOE U OOMIEKYIBTYPHOE
pa3BuTHE OOyyaroIuxcs depe3 obecreueHHe BO3MOKHOCTH NMPHOOPETEHUs M HUCIOJIb30BAHUS CHUCTEMAaTHUYECKUX TI'€OMETPHUECKUX 3HAHUHM U
JEeWCTBUH, CTICTU(PUIHBIX TEOMETPHH, BO3SMOKHOCTH YCTIEIITHOTO MPOAOJDKEHHSI 00pa30BaHUS 110 CIICUAIBHOCTSIM, HE CBSI3aHHBIM C IPHKIIATHBIM
WCTIOJIh30BAaHUEM T€OMETPHUH.

[IporpamMma 1o reomeTpur Ha 0a30BOM YpOBHE IMpelHAa3HAaueHa JAJisi 00yJaromUXCsl CpeHEH MIKOIbI, HE MCIBITHIBABIINX 3HAYUTEIHHBIX
3aTPpyIHEHUII Ha ypOBHE OCHOBHOTO oOIero ooOpa3oBaHus. Takum oOpa3om, oOydaromipecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOWTH OOIIHE
MaTeMaTHYeCKUEe YMEHHs, CBA3aHHBIE CO CIEIU(PHUKON reOMeTpUr U HEOOXOJUMbIe JJIS KU3HU B COBpeMeHHOM obmiectBe. Kpome 3Toro, oHu
UMEIOT BO3MOXXHOCTh M3YyYHTh T€OMETPHIO Oosiee TIIyOOKO, €Cii B JallbHEHIIEM BO3HHKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHUSIX B
npoecCUOHATBLHON 1EATEIbHOCTH.

JlocTrokeHHe 1elTi OCBOSHUS MPOrpaMMBbl 00ECTICUNBACTCS PEIICHHEM COOTBETCTBYIOIIMX 3anad. [IpHOpHUTETHBIME 3aadaMHi OCBOCHHS
Kypca «I'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax siBIsoTCS:

e (opmupoBaHUE MPENCTABICHIS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYpPBI M OCO3HAHUE €€ B3aMMOCBSI3U C OKPY)KAIOIIIM MUPOM;
e (GopMupOBaHUE MPEICTABICHUS O MHOTOTPAHHHMKAX W TeJaX BPAIIEHUS KaK O BAKHEUIINX MaTEMAaTHUYECKUX MOJEISX, MO3BOJISIFOIINX
OIMCHIBATH M M3Yy4YaTh pa3HbIC SIBICHUS OKPYXKAIOIIET0 MHPAa,



(dbopMHpoBaHUE YMEHHS PAcIIO3HABATh HA YEPTEKAX, MOJIEIISX U B PEaIbHOM MUPE MHOTOTPAHHHUKH U TeJla BPaIICHUS;

OBJIaJICHUE METO/IaMHU PEIICHUS 33]]a4 Ha TIOCTPOCHUS Ha H300paKEHUSX MPOCTPAHCTBEHHBIX (PUTYD;

(dbopMHpOBaHUE YMEHHS OTIEPHUPOBATH OCHOBHBIMH ITOHITHUSMHU O MHOTOTPAaHHUKAX U TeJlaX BPAIICHHUS U KX OCHOBHBIMH CBOVICTBAMH,
OBJIAICHUC AJITOPpUTMaMU PpPCHICHUSA OCHOBHBIX THUIIOB 3444, (bOpMI/IpOBaHI/Ie YMCHUA MNPOBOJUTL HECIOXHBIC OOKA3aTCIbHBIC
paccyKIeHHS B XOJI€ PEUICHUSI CTEPEOMETPUYUCCKUX 3a/1a4 U 3a/1a4 C TIPAKTUYCCKUM COZCPIKaHUEM,

L] Pa3BUTHEC UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCOGHOCTGP'I 06yan0H1ch;1, O3HABaTCILHOU AKTUBHOCTH, UCCJICA0BATCIIbCKUX YMCHHﬁ,
KPUTHYHOCTH MBIIUICHUS;

e (opmupoBanue (GYHKIIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAaHTHON TI'E€OMETPUHU: YMEHHE paclo3HaBaTh IMPOSBICHUS T'€OMETPHUECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEAJbHBIX JKU3HEHHBIX CUTYAlMSIX W MPH WU3YYCHUU JPYTUX YYEOHBIX NPEIMETOB, MPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (HOpMYIHpOBATh WX HA S3BIKE TCOMETPHH M CO3/1aBaTh I€OMETPHUYECKUE MOJICIH, IPUMEHSTh OCBOCHHBIM
TEOMETPHUCCKHUH armnapart Jiisl pelieHHsI MPaKTHKO-OPHEHTUPOBAHHBIX 3371a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJYYCHHBIC PE3YJIbTATHI.

OTINYATEILHONR 0COOEHHOCTHIO ImporpamMmsal SABJIACTCA BKIIIOYCHHUE B KypC CTCPCOMCTPUM B HAYAJIC €TI0 M3YUCHUA 3aaa4, pCIIaCMbIX Ha
YPOBHE MHTYHTHBHOTO IO3HAHHMS, U ONPEICIEHHBIM 00pa30M OpraHMW30BaHHAs padoTa HaJl HUMHU, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOI'O MBILUICHUS, CTUMYJIUPYET IPOTEKAaHNE HHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K AAIBHEUIIEMY U3YUEHUIO IIPEAMETA.

[Tpenmourenue oTAAETCA HATTITHO-KOHCTPYKTUBHOMY METOTy OOYYEHHS, TO €CTh TEOPETHUECKHE 3HAHUS UMEIOT B CBOEH OCHOBE
YyBCTBEHHOCTb IIPEIMETHO-IIPAKTUUECKON NeATENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IPEICTABICHUN Y YJAlIUXCsl B KypCe CTEPEOMETPUHN
MIPOBOAMTCS 3a CUET PEIICHU 3a/1a4 Ha CO3aHKMe TPOCTPAHCTBEHHBIX 00Pa30B M 33/1a4 Ha ONIEPUPOBAaHKE IPOCTPAHCTBEHHBIMU 00pa3zaMu.
Co3nanune oOpa3a MPOBOAMTCS C OTIOPOI HA HATJISIIHOCTD, a OTIEPHPOBAHNE 00Pa30M — B YCIOBUSAX OTBIICYECHUS OT HATIISTHOCTH, MBICIIEHHOTO
M3MEHEHHUS €ro UCXOJAHOTO COJepIKAHUSI.

OcHoBHbIE coniepkarenbHble TUHUM Kypca «'eomerpun» B 10—11 knaccax: «MHororpanHUKN», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEN,
«Tena BpameHus», «BeKkToppl M KOOpAWMHATHI B MpocTpaHcTBe». DOpMUpOBAHME JIOTMUECKUX YMEHHUI pacmpesensercs He TOIbKO IO
coJiepKaTeJIbHBIM JIUHUSM, HO U 110 ToJIaM 00y4YeHHUsl Ha YPOBHE CPEAHEro o0I1ero oopa3oBaHusl.

Copepxanrie 00pa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM ocBoeHus [IpuMepHoit pabodeil mporpaMmbl, pacipeeIEéHHbBIM
II0 TrogamM O6y‘—IeHI/I$[, CTPYKTYPHUPOBAHO TaKUM 06pa30M, 4TOO0BI OBJIAJICHUC TCOMCTPUUCCKMMU IMOHATHAMHW W HaBbIKaMW OCYHICCTBJIIAIOCH
MOCIE0BATENbHO M TMOCTYMATENbHO, C COOJIIOJICHHEM TMPUHIIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIHCH B OOIIYIO CHCTEMY
reOMEeTPUUYECKUX MPEACTaBIECHUN 00yUyaroXcs, pacuupss U yriyouss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBS3H.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B YueOHoM miaHe Ha M3yueHHe TeOMETPUU OTBOJMUTCS HE MeHee 2 yueOHbIX yacoB B Henenmo B 10 kinacce u 1 yueGHOro yaca B HEJEIIO B
11 xmacce, Bcero 3a Ba rona o0y4yenust He MeHee 102 yaeOHBIX "aca.
IlnannpyemMsblie npeaAMeTHBIE pe3y/ibTaThbl ocBOeHHs IIpumepHoi padoyeii mporpaMmmbl Kypca (110 rogam 00y4eHus )

[IpenmeTHble pe3ynbTaThl HM3Y4YEHHsT TE€OMETpPUM Ha 0a30BOM YypPOBHE OPHEHTHUPOBAHBI Ha JIOCTHIKEHHUE YPOBHS MaTeMaTHYECKOM
IpPaMOTHOCTH, HEOOXOAUMOTO ISl YCHEIIHOTO PEIICHUS 33aa4 B PeaJIbHOM KHU3HU U CO3JaHME YCIOBUM ISl UX OOLIEKYIbTYPHOTO Pa3BUTHSL.



OcBoenue yuebHoro kypca «['‘eomeTpus» Ha 0a30BOM YpPOBHE cpenHero oOmiero oOpa3oBaHUS JOJDKHO o0OecreduBaTh IJOCTHUKEHHE

CJICOAYIOMUX MPECAMCTHBIX 06pa30BaTeJIBHbIX PE3YyIbTAaTOB!:

10 kaacc

OnepupoBarh NOHATUAMU: TOUKA, IIPsMAas, INIOCKOCTb.

IIpMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX IIPU PEILICHUU T€OMETPUYECKUX 3a1a4.

OnepupoBarh NOHATUAMU: APAJLIEIBHOCTD U NIEPIECHAUKYIISIPHOCTD IPSAMBIX U TUNIOCKOCTEH.

KnaccuunupoBaTb B3aUMHOE PaCcHOI0XKEHHUE IPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh HNOHATUSAMM: ABYI'PAHHBIN yroj, paHu JIBYTPaHHOrO yria, peOpo ABYTPaHHOIO yria; JMHEWHBIA Yoyl ABYI'PAHHOTO YIJIA;
rpaaycHas Mepa ABYIrPaHHOIO yIJia.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BBITYKJIBIH W HEBBIIYKJbII MHOIOTPAHHUK, 3JEMEHTHl MHOTOTPAHHMKA, IPaBUIIbHBIN
MHOT'OT'PAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (TUPaMUa; IPU3Ma, IPSAMOYTOJIbHBINA Napajsienenunes, Kyo).

KnaccugunupoBars MHOTOrpaHHHUKH, BBIOMpAsi OCHOBAHUS JUIs KiIacCU(UKAIMK (BBITYKIIbIE M HEBBITYKJIbIE MHOTOTPAaHHHUKH; ITPABHIbHBIC
MHOTOTPaHHUKU; IPSIMbIE U HAKJIIOHHBIE TIPU3MBI, TIapaJICICTIUIIE IbI).

OnepupoBarh NOHATHAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYEHUH, UCIIONB3YsI METO] CIIE/IOB.

¢ CTpOUTHh CEUEHUs] MHOTOIPAaHHUKOB METOAOM CJEJIO0B, BBINOJIHATH (BBIHOCHBIE) IIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y.

Pemarp 3a1aun Ha HaXOX/IEHUE T€OMETPUUYECKUX BEJIMYHUH 10 00pas3laM WU aJropuTMaM, IPUMEHSs W3BECTHbIE aHATUTHUYECKUE METO/IbI
IIPU PELICHUH CTaHAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 Ha BBIYUCICHUE PACCTOSIHUN MEXAY ABYMS TOUKaMH, OT TOYKH J0 MPSAMOM, OT TOYKH 10
IIJIOCKOCTH, MKy CKPEILMBAIOIIUMHUCS IPSIMBIMH.

Pemarp 3a1aun Ha HaXOXAEHUE T€OMETPUUYECKUX BEJIIMYHMH 10 00pa3liaM WM aJropuTMaM, IPUMEHsS W3BECTHBIE aHAJTUTHUUECKUE METO/IbI
[P PELICHUU CTAaHAAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIICHHE YIJIOB MEXAY CKPEIIMBAIOIIMMUCH INPAMBIMU, MEXAY NPIMOU U
IIJIOCKOCTBIO, MEXAY IIJIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Boruncnsate 00bEMBI M TUIOIIAIN TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma, MHpaMuia) ¢ MpuMeHeHueM (OpMYIl; BEIUUCISATh COOTHOILIEHUS
MEXy TUIOIIAAsIMU TOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh NOHATHAMH: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U IUNIOCKOCTh CUMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (UTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UH(POPMALIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpax, MPEICTaBICHHYIO Ha
YepTekKax U pUCYHKAX.

[TpumensaTh reomerpuyeckue (GaxkThl Ui pEIICHUS CTePEOMETPUYECKHX 3aj]ad, MPEArojararolliX HECKOJbKO IIaroB pPEeLIeHUs, eCld
YCIIOBHSI TPUMEHEHHS 3aJJaHbl B SIBHOHM (opMme.

[IpuMeHATH IpoCcTENIINE TPOTPAMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKHX 3a1a4.



e [IpuBoanTh IpUMEpPHl MATEMaTHYECKMX 3aKOHOMEPHOCTEH B IPUPOAE M JKU3HHU, DPACIIO3HABATh IPOSBICHUE 3aKOHOB T'€OMETPUU B
HCKYCCTBE.

e [IpuMEHATH NONYyYEHHBIE 3HAHUS HA IPAKTUKE: aHAIM3UPOBATh PEaIbHbIE CUTYAallMM U IIPUMEHATh U3YYCHHBIE IIOHATHUSA B IIPOLIECCE ITOUCKA
pelIeHusT MaTeMaTh4ecKu CQOpPMYTUPOBAHHON NpOOJIEMbI, MOAETUPOBATh pealbHbIE CUTYyalluUd Ha S3bIKE TEOMETPHUHU, HCCIEeIOBaTh
IIOCTPOCHHBIE MOJIENIM C HCHOJIb30BAHMEM TI'€OMETPUYECKUX HOHATHM M TeopeM, ammapaTra aareOpbl; pelarbh MNpakTHYeCKue 3ajau,
CBSA3aHHBIC C HAXO0XKIECHUEM I€OMETPUYECKUX BEJIMYHH.

Conep:xanue yueOHoro kypca (1o rogam o0yueHusi)

10 xiacc

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TMOHATUSA cTepeoMeTpuu. Touka, mnpsiMas, IJIOCKOCTb, MpOCTpaHCTBO. IloHsATHE 00 akCMOMaTHMYECKOM IOCTPOEHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHoe pacnonoxeHue NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOLIMECs, MMapaJlIeNIbHBIE U CKpelMBaromuecs npsmsle. [lapamiensHocTs
IIPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapaJUICNIbHBIE IPSIMBIE B IIPOCTPAHCTBE; MAPAJLIEIBHOCTh TPEX MPSMBIX; MAPALIEIBHOCTh NPAMOU U
IUIOCKOCTH. YTJIBI C COHAIpPAaBJIECHHBIMM CTOPOHAaMU; Yrojl MEXIy IpPsMBIMA B NpOCTpaHCTBE. [lapaienbHOCTh IMIIOCKOCTEH: MapaliesibHbIE
IJIOCKOCTH; CBOMCTBA MapajljiesIbHbIX IUlockocTel. [IpocTeiine npocTpaHCTBEHHBIE (UTYpPhl HA IUIOCKOCTH: TETpa’Ap, KyO, mapajiesenunesn;
IIOCTPOECHUE CEYEHUM.

[IepnieHAMKYIAPHOCTD NPAMON U INIOCKOCTH: MEPIIEHAUKYIISIPHBIC MIPSMBIE B IPOCTPAHCTBE, IPSIMBbIE MTAPAJUICIBHBIE U NIEPIIEHANKYJISIPHBIE
K IUIOCKOCTH, MPU3HAK NMEPIECHAUKYISAPHOCTH IPSAMOM U INIOCKOCTH, TEOPEMA O MPSAMOM MEPIIEHIUKYISIPHON INIOCKOCTU. YTIIbI B IIPOCTPAHCTBE:
YTOJI MEXAY IPSAMOM U IUNIOCKOCTBIO; ABYTPAHHBIN YOI, JMHEMHBIN YroJl ABYTPAHHOIO yria. llepnenaukyisp u HaKJIOHHBIE: paCCTOSIHUE OT TOYKH
70 IUIOCKOCTH, PAcCTOSHUE OT HNPSAMOM 10 TMJIOCKOCTH, MPOEKIUs (UIrypbl Ha IUIOCKOCTbh. [lepneHAuKyIspHOCTh IIOCKOCTEW: NMpH3HAK
MEPIEHANKYISIPHOCTH ABYX INIOCKOCTEN. TeopeMa 0 TpEX NepHeHIuKyIsapax.

MHuororpanHuKu

[ToHsiTHE MHOTrOTpaHHNKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIIYKJIBIE U HEBBITYKJIbIE MHOTOIPAaHHHMKH; pa3BEPTKA MHOTOTPAHHHUKA.
[Ipusma: n-yronmpHas Npu3Ma; TpaHH M OCHOBaHMSA MPU3MBI; NpsiMas W HAKJIOHHAs NPU3MbI, OOKOBas M IIOJIHAS TOBEPXHOCTb IPHU3MBI.
[Tapamnenenunen, npsMOYrOJbHBIM MapajuleenuIe] U ero cpoictBa. [Ilmpammpa: N-yronbHas nupaMuja, TPaHW M OCHOBAHHME MHUPAMMJBL
OoKOBasi W IOJMHAs MOBEPXHOCTh MHPAMHUJBI; TpaBUIbHAs W YyceYEHHas MNUpaMuja. OJIEMEHTHl NpU3Mbl W nupaMuibl. [IpaBuibHbIE
MHOT'OTPAaHHUKH: MOHSATHE MMPABUJIBHOIO MHOTOI'PAHHMKA; ITPaBUJIbHAS MIPU3MA W MpaBUJIbHAS NMUpaMuUa; NIPaBUIbHAS TPEYTrOjbHas MUpaMUIa U
NpaBUJIBHBIN TeTpasap; Ky0. [IpeacraBnenne o mpaBUIbLHBIX MHOTOIPAaHHHUKAX: OKTadIp, JOJAEKa’ip U uKocayap. CeueHus Mpu3Mbl U MUPAMUIbI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKHM, NPSIMOM, IUIOCKOCTH. OJEMEHThl CHUMMETPUM B IHpaMUIAX,
napajuieJenuIe ax, IpaBUIbHbIX MHOTOTPAaHHUKAX.

Boruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: p&Opa, AuaroHanu, yribl. [lnomans 60koBOH MOBEPXHOCTH U IMOJIHOM MOBEPXHOCTH MPSIMOM
MIPU3MBI, IJIOIIAlb OCHOBAHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MpsAMON pu3Mbl. [Inomans 60KOBOH MOBEPXHOCTH M MIOBEPXHOCTH MPABUILHON
IUpPaMU/Ibl, TEOPEMA O IUIOIAAN yceu€HHOM nupaMmuabl. [lonsarue 06 06béme. OOBEM nUpaMusl, IPU3MBIL.



[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEX Y TUIOMIAIIMU MTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX TEJl.
TemaTuyeckoe NJIaHUPOBaHHE Y4eOHOI0 Kypca (1o rogam 00y4eHusi)

10 kaacc (68 yacoB)

Ha3Banue OcHoBHOE coJiepKaHue OcHOBHBIE BUBI ACSITEIBHOCTH YYaIIUXCS
paszaena
BBenenne B | OCHOBHBIE TOHATHS AKTyanu3upoBaThb (AaKThl W METOIBl  IUIAHUMETPHH,
CTEpEOMETpHU | CTEPEOMETPUU: TOUKA, IIpsIMasi, | peJeBaHTHbIE TEME.
1) IJIOCKOCTb, IPOCTPAHCTBO. [Tonmy4ats mpencTaBiIeHHus O MPOCTPAHCTBEHHBIX (PHUTYypax,
(10 9) [TpaBuna n300pakeHus Ha pa3bupath mpocTeiire npaBuiia n300pakeHus TUX QUryp.
PHUCYHKaxX: U300pakeHUs N300paxaTh NpsMYIO U IJIOCKOCTh HA PUCYHKE.
IUIOCKOCTEH, MapaiesIbHbIX Pacrnio3HaBaTh MHOTOTpaHHUKH, MHUpaMHLy, KyO, Ha3bIBaTh
HPSIMBIX (OTPE3KOB), CEPEIUHBI | UX DJIEMEHTHI.
orpeska. [lonsrus: Jlenatb pucyHOK Ky0a, MUpamMu[bl, HaXOAWUTh OIIMOKU B
NepeceKaroIrecs IIOCKOCTH, | HEBEPHBIX U300PAKEHUSX.
NepeceKaroIuecs npsmas u 3HAKOMHUTBCA C CEUYEHHUSAMH, C METOAOM  CIIEZOB;
IJIOCKOCT. WCIIOJIb30BaTh JUIsl TOCTPOEHHUS CEUEHUs METOJ CJEJNOB,
3HAKOMCTBO C | KpaTKO 3alMChIBATh IIary OCTPOEHUS CEUEHUS.
MHOTOTpaHHUKaMH, Pacno3HaBaTh BUJ CEYEHUS M OTHOIIEHUH, B KOTOPBIX
n300pakeHune ceueHue AeTuT pedpa KyOa, HaXOIUTh IIOIIA/lb CEYCHUSI.
MHOTOTPaHHUKOB Ha PUCYHKaX, Hcnonp3oBarh Mmopo0Me Mpu  pelleHud 3ajad  Ha
Ha TPOECKLIMOHHBIX 4YepTeXkax. | IOCTPOCHHUE CEUEHUH.
HauanbHbie cBenieHus o0 Kyoe u 3HAKOMHUTBCSI €  aKCMOMAaTUYECKUM  IOCTPOEHUEM
NUpaMUJIE, UX PA3BEPTKM U | CTEPEOMETPUH, C AKCHOMAMM CTEPEOMETPUU U CIEACTBHUSIMHU
MOJENH. CeueHus | U3 HUX.
MHOT'OI'PaHHHKOB. WnntocTpupoBaTh akCHOMBI PUCYHKAaMHU M IPUMEpaMHu M3
[TonsiTre 06 akCHOMAaTHUYECKOM | OKpYXKarolieil 00CTaHOBKU
IIOCTPOEHUHU  CTEPEOMETPUHU:
AKCHOMBI ~ CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[Tpsamele | Bzaumnoe pacIoyioKeHue AxTtyanusupoBath (akTel M METOAbl IUIAHUMETpPHUH,
U IUIOCKOCTHU | IPSIMBIX B IPOCTPAHCTBE: | PEJIEBAHTHBIE TEME, IPOBOIUTH aHAJIOTUU.

B

MEPCCCKAIOMMNECH,

[lepeuncnsaTb BO3MOXKHBIE CHOCOOBI PACHOJIOXKEHUS JIBYX




MPOCTPAHCTB
e.
[TapannensHo
CTh MPSIMBIX
u

IUIOCKOCTEN
(12 9)

napaelibHble u
CKpEIIMBAIOIINECS IIPSIMBIE.
[TapannenbHOCTh NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napaJjelbHble IpsMbIe B
IIPOCTPAHCTBE; MapaJlIeIbHOCTh
TPEX NPSAMBIX; IAPATIIEIBHOCTD
IIPSIMOM U INIOCKOCTHU. YTIIBI C
COHANpaBJICHHBIMU CTOPOHAMHU;
yroJl MeXAY IpSIMbIMU B

IIPOCTPAHCTBE.
ITapayuienbHOCTh IUIOCKOCTEH:
napajuleJIbHbIE IJIOCKOCTH;
CBOMCTBA IapajuIeIbHbIX
IIJIOCKOCTEM.

IIpocreiimne

IPOCTPaHCTBEHHBIE (DUTYpHI HA
MJIOCKOCTH:  TETpadzp, Kyo,
napajuleJIenunesl; MOCTPOEHUE

CEYECHUU

MPSIMBIX B IPOCTPAHCTBE, WILTIOCTPUPOBATh UX HA IIPUMEpax.

JlaBatb  ompeneneHue  CKPEUIMBAIOIIUXCS — NPSMBIX,
(dbopMyIIMpoBaTh MPU3HAK CKPEIIMBAIOIIUXCS MPAMBIX H
MPUMEHSATH €T0 IIPU PELICHUU 3a/au.

Pacnio3naBaThe pu3My, Ha3bIBaTh €€ HIIEMEHTBHI.

CtpouTh ce4eHHs MPU3MbI Ha TOTOBBIX YEPTEkKaX.

[lepeuucnatb BO3MOXKHBIE CIOCOOBI B3aUMHOTO
pacIooKeHUs NPSIMOM U TIJIOCKOCTH B IPOCTPAHCTBE,
MIPUBOAUTH COOTBETCTBYIOIINE IPUMEPHI U3 PEATTbHOM KU3HU.

[aBaTp  ompenelieHWE  NApPAUICIIBHOCTH  OPSIMOM U
IIJIOCKOCTH.

@opMyJIMpOBATh MPU3HAK MAPAJUIETBHOCTA MPSIMON H
IJIOCKOCTH, YTBEPXKIACHUE O NPSIMOM IMEepeceueHus JBYX
IUIOCKOCTEM, MPOXOASAIIMX Yepe3 NapalielIbHbIE NPSIMBIE.

Pemare mpakThueckue 3azaud Ha IMOCTPOEHHUE CEUYECHMM

MHOTr'OrpaHHuKa.

OOBACHATH cilydan B3alMHOI'O PacmoIoKEeHUs
IIJIOCKOCTEM.

[laBaTb  ompeneneHHe — MapalIeNbHBIX  IJIOCKOCTEM;
MIPUBOJUTH TIPUMEPHI U3 PEAIBHOW JKU3HM M OKPYKAKOLIEH
00CTaHOBKH, WUTIOCTPUPYIOIINE 1apajlIeIbHOCTD
IIJIOCKOCTEM.

Hcnonp3oBarh IIPU3HAK NapaJuIeIbHOCTH JBYX
IJIOCKOCTEM, CBOWMCTBA MapaJUIENIbHBIX IUIOCKOCTEW IpHU

pELIEeHNN 3a1a4 Ha TIOCTPOEHHUE.

OOBSICHSTD, YTO HA3bIBAETCS MapaljIeIbHBIM
IIPOEKTUPOBAHUEM U KAK BBIIIOJIHAETCS IPOEKTUPOBAHNE
(buryp Ha MI0CKOCTb.

N300paxkaTb B mapayieNbHOW TMPOEKLUUU pa3IUyHbIE
reoMeTpuyeckre GUrypsl.

MonenvpoBaTh pealbHbIE CUTyallUd HA SI3bIKE T€OMETPUH,
HCCIIEI0BaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BaHUEM
r€OMETPUYECKUX TTOHSATHM.




Hcnonb3oBarh Mpu pemIeHUHM 3aJad Ha TMOCTPOCHHE
CEYEHUW TMOHATUE NApaLICIIbHOCTH, MPU3HAKA W CBOWCTBA
MapaJIEIbHbBIX MPSIMBIX Ha MIJIOCKOCTH

[Iepnenauky
JIIPHOCTH
MPSIMBIX U
MJIOCKOCTEH

(12 u)

[lepnenAuKyISPHOCTD

IpSIMOM " IJIOCKOCTH:
NEPHEHAUKYJIPHBIE TPSMBIE B
IIPOCTPAHCTBE, psIMbIe
napajuleJIbHbIE u
NEPIEHIUKYIIIPHBIC K
IUIOCKOCTH, IIPU3HAK

NEPIEHIUKYJIIPHOCTU TPAMON
U IUIOCKOCTH, Teopema o
OpSIMOM  TEpIEHAUKYISPHON
IUIOCKOCTH

IlepnieHguKyNISAp ¥ HAKJIIOHHBIE:
paccTrossHue OT TOYKH 10
IIJIOCKOCTH,  PAcCTOSHUE  OT
IIPSIMOM 10 IIJIOCKOCTH.

AKTyanu3upoBaThb (aKTbl W METOJBI
PEJIEBAHTHBIE TEME, IPOBOIUTH aHAJIOTUU.

OOBACHATh, KAaKOM Yrod Ha3bIBACTCA YIJIOM MEXIY
MIEPECEKAOIIUMHUCSA NPSAMBIMU, CKPEIIMBAIOIIMMHUCS IPSIMBIMU
B IIPOCTPAHCTBE.

JlaBaTh ompeelieHue MNEpHEHAMKYISAPHBIX NPSIMBIX U
MPSIMOM, IEPIEHAUKYIIIPHOHN K IIIIOCKOCTH.

HaxomuThs yriel Mexay CKpEIIMBAIOIIMMUCSA IPSIMBIMU B
KyOe U nmupamu/ie.

[IpuBoaUTE IPUMEpPBI U3 PEAIIBHOM XKU3HU U OKPYKAIOLIEH
O00CTaHOBKHM,  WUIIOCTPUPYIOIKME  MEPHEHIUKYISIPHOCTD
IPSAMBIX B IPOCTPAHCTBE U NEPHEHAMKYJIAPHOCTH MPSAMOHN K
IIJIOCKOCTH.

DopMynHMpoBaTh NMPU3HAK NEPIECHAUKYIAPHOCTH IIPIMOU
U TUIOCKOCTH, IPUMEHSTh €r0 Ha MPAKTUKE: OOBSICHSTD
NEePIEeHANKYIIIPHOCTh pedpa KyOa U 1uaroHaiu ero rpaHH,
KOTOpasi €ro He COAECPIKUT, HaXOJUTh JUIMHY IMaroHaIu Kyoa.
BbIuuciaTe BBICOTY IIPaBUIIBHOM TPEYTOJIbHOW U NPAaBUIIBHON
YeThIPEXYTOJIbHOM NMUpaMu 1o AIuHaM peodep.

MJIaHUMCTPHH,

Pemate 3agauM  Ha  BBIYUCICHUSA, CBS3aHHBIE C
MEPHNEHIUKYISIPHOCTBIO  TIPSIMOM M IUIOCKOCTH,  C
WCIOJIb30BAHUEM TIPH PEIICHUH IIJIAHUMETPUUYECKUX (PAKTOB U
METO/IOB.

OOBACHATh, UYTO  HA3bIBAIOT NEPHEHAUKYIIPOM U

HAKJIOHHOM M3 TOYKH K IJTIOCKOCTH; MPOEKIIMEN HAKIIOHHON Ha
MI0CKOCTh. OOBSICHATH, YTO HA3BIBACTCA PACCTOSHUEM: OT
TOYKH JI0 IUIOCKOCTH; MEXY MapajluieIbHBIMU TJIOCKOCTSIMU;
MEXIYy MNPSAMOM M NapajuIeNIbHOM €M IUIOCKOCTBIO; MEXKIY
CKPEIIMBAIOIINMUCS MPSIMBIMHU.

HaxomuTh 9TH paccTosiHUS B MPOCTHIX CIydasx B KyoOe,




upamMuze, IpusMe.

MopenupoBaTh peanabHbIE CUTyallud Ha SI3bIKE T€OMETPUH,
UCCIIE0BaTh IIOCTPOCHHBIE MOJENH C HCIOJIb30BAaHUEM
r€OMETPUYECKUX TTOHATHM.

Hcnonp30BaTh IpU  pPELIEHUU 3aJa4 HAa IOCTPOEHUE
ceueHnii Teopemy Iludaropa, cBoiicTBa NPSAMOYTOIBHBIX
TPEYTOJIbHUKOB.

VYrasl
MEXIY
PSIMBIMU U
IIOCKOCTSIMU

(10 9)

VYrael B OPOCTPAHCTBE: YroJl
MEXy IPSIMON U TIOCKOCTBIO;
JBYI'PAHHBI YIoOJl, JUHEHHBIN
yroJl ABYTPaHHOIO yria.
[lepnenAuKyISIpPHOCTD
IUIOCKOCTEM: IpU3HAK
NEPIEHANKYIIIPHOCTH JBYX
mockocreil. Teopema o Tpéx
NEePNEHANKYIIAPAX

AKTyanmu3upoBaTb (aKTbl W METOJBI
pesieBaHTHbIE TEME, IPOBOIUTH aHAJIOTHH.

JlaBaTh onpezeneHue yria Mexay npsiMoi U MJI0CKOCTBIO,
¢dbopMynMpoBaTh TeopeMy O TpEX MEepHeHAMKYIspax u
00paTHYIO K HEH.

Haxoaute yrom wexay mOpsSMOM M IUIOCKOCTBIO B
MHOTOTpaHHUKE, pacCTOSHUE OT TOYKM J0 MpsAMOM Ha
IUIOCKOCTH, HCIIONB3Yys TEOpeMYy O TPEX INEPHEHAUKYISApax.
[IpoBoauTs Ha uepTeXe NEPNEHIUKYNIApP: U3 TOYKM Ha
MPSIMYIO; U3 TOYKHU Ha IIOCKOCTb.

JlaBaTh omnpezeneHue ABYTPAHHOIO YIjla U €ro 3JE€MEHTOB.
OOBACHATh PABEHCTBO BCEX JHMHEWHBIX YIJIOB JBYTPAHHOTO
yria.

Haxonute Ha depTexke IBYTpaHHBI yroia mpu pelpe
MpaMHJIbl, IPU3MBI, TapaJuIeIenunes1a.

JlaBaTh onpeneneHue yria MexXay INIOCKOCTSIMH.

JlaBaThb omnpeneneHue U GopMyIHpoBaTh IPU3HAK B3aUMHO
MEPIEHIUKYISPHBIX IUIOCKOCTEH.

HaxoauTh yriel Mexay IUIOCKOCTSIMH B KyOe ¥ MUpamMuIe.

Hcnonp30BaTh Npy pelIEHUH 337ad OCHOBHBIE TEOPEMBI U
METO/Ibl JITAHUMETPHUH.

MonenpoBaTh peajlbHbIE CUTYallud Ha S3BbIKE T€OMETPUH,
UCCIIEIOBaTh IOCTPOCHHBbIE MOJENH C HCIOJIb30BAaHUEM
Tre€OMETPUUYECKUX TOHATHUH.

Hcnonb3oBaTe NOpU pELIEHMHM 3aJad Ha IOCTPOEHUE
CEUYEHUI COOTHOLIEHUS B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

IJIAaHUMCTPHH,




MHororpanau
KU

(10 9)

ITonsiTue MHOT'OTPaHHUKA,
OCHOBHBIE JJIEMEHTBI
MHOIOTPaHHMKA, BBIIYKIIbIE U
HEBBIITYKJIbIE MHOI'OIPaHHUKY;
pa3BEPTKAa MHOTOTPAHHHUKA.
IIpusma: n-yronpHas Ipu3Ma;
I'PaHU U OCHOBAHUS MPU3MBI;
IIpsiMasi ¥ HaKJIOHHAs IIPU3MBI;
O0KOBast U NOJIHAS
IIOBEPXHOCTD ITPU3MBI.

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napasuiesienuIel U ero
CBOICTBA.

ITupamupa: N-yroJibHas

nMpamMua, FPaH 1 OCHOBAaHHE
nupamMu/ibl; OOKOBast M TMOJIHAs

ITOBEPXHOCTh MApaMU/IbL;
IpaBUibHasE U yCeu€HHad
paMua.

ONEMEHTHI IIPU3MBI "
MAPaMUBL.

IIpaBunBHBIE MHOTOTPaHHUKH:
MIOHSATHE MIPAaBUIIBHOTO
MHOTOI'PDAHHMKA; IIPaBUJIbHAS
pu3Ma u MpaBUJIbHAS
UPAMHUJIA; IIpaBUJIbHAA
TpeyrojibHass  nupamuga |

NpaBWIBHBIA  TeTpa’p; Kyo.
[IpencraBienue 0 MpaBUIbHBIX
MHOTOTpaHHHKAaX: OKTa’Ip,
JOJEKadIp U UKOCAIP.

CuMMeTpusi B NPOCTPAHCTBE:

AKTyanu3upoBaTb (akTbl W METOJbI
peeBaHTHBIE TEME, IPOBOAUTH AHAJIOTHMH.

JlaBaTh ompezelieHue IapajlelleuIea, paclo3HaBaTh
€ro BHUJIbI U U3y4aTb CBOMCTBA.

JlaBaTh ompezelieHue IHpPaMUABI, PACIO3HABATH BUIBI
nupamu, GopMyIHpPOBATh CBOWCTBA pEOEp, TpaHei U BHICOTHI
IIPaBWIBHON MUPaMUBI.

Haxomute miomans momHOW M OOKOBOW IOBEPXHOCTH
UpaMUIBbIL.

JlaBaTb ompeneneHue yCe4EHHOM UpaMUabl, Ha3bIBaTh €€
JJIEMEHTHI.

IJIAaHUMCTPHH,

dopMmynupoBaTh ~ TEOpEMYy O  IUIOMAAM  OOKOBOMU
MMOBEPXHOCTH MPABUIILHON yCEUEHHOM MUpaMUIBI.
Pemate 3agaunm Ha  BBIUMCIIEHHE, CBSI3aHHBIE C

NHUpaMUJaMU, a TAKXKe 33J1a4l Ha IOCTPOCHUE CEUCHU.

JlaBaTh ompeenieHre MpU3Mbl, Paclio3HaBaTh BUJIBI TPU3M,
M300pakaTh MPU3MBI Ha YEPTEKE.

Haxoauth momans moaHOW win OOKOBOW MOBEPXHOCTH
MIPU3MBI.

N3yuate cooTHOIeHus Dinepa s yucia péodep, rpaHen
Y BEpUIMH MHOTOI'paHHHUKA.

N3yuaTte BUABI MPaBHIBHBIX
Ha3BaHUS U KOJIMYECTBO IpaHEN.

N3yyaTh cCHMMETpPHIO MHOTOTPAHHUKOB.

OOBSCHATH, KaKhe TOYKHU HA3BIBAIOTCS CHMMETPUYHBIMHU
OTHOCHUTENIFHO JAaHHOW TOYKH, MPSMOW WU TIJIOCKOCTH, UYTO
Ha3bIBAIOT LIEHTPOM, OCBhIO HIJIM IUIOCKOCTBIO CHUMMETPUU
¢buryps.

[IpuBoguTh  mpUMEpPbl  CUMMETPUYHBIX
APXUTEKTYype, TEXHHUKE, IPUPOJIC.

MopenupoBaTh peajabHble CUTYallMd HA SI3bIKE T€OMETPHUH,
HCCIIEIOBATh TOCTPOEHHBIE MOJIETM C MCIOJIb30BaHUEM
T€OMETPUUYECKHUX IIOHSATHIA, HCII0Ib30BaTh mogooue

MHOTI'OI'paHHUKOB, nux

buryp B




CUMMETpUs OTHOCHUTEIEHO
TOYKH, NPSMOM, IUIOCKOCTH.
DONeMeHTbl  CUMMETPUU B
nupamMuIax,
napasuiesienunenax,
IPaBUIBHBIX MHOTOIPaHHHUKAX.
Brruncnenue 3JIEMEHTOB
MHOTOTPaHHUKOB: pébpa,
nuaroHanu, yriael. Ilinomane
OOKOBOM  NOBEPXHOCTH U
MOJIHOM TOBEPXHOCTU MPSAMOI
IPU3MBI, IUIOIIA/(b OCHOBAaHUH,
TeopemMa 0 O60KOBOI
MOBEPXHOCTH MPSIMON TIPU3MBI.
[Tnomane 60KOBOM
MOBEPXHOCTU M TOBEPXHOCTHU
MPaBUIIbHOM MUPAMU/IBL,
TeopemMa O TUIONaan OOKOBOM
[IOBEPXHOCTHU YCEUEHHOU
TTUPAMH/TBI

MHOI'OI'PaHHUKOB.

OO0BEMBI
MHOTOTPaHHH
KOB

(8 )

[Touste 00 00BEMe. O0OBEM
MAPaMUbL, TPU3MBI

AKTyalnu3upoBaTh

pEJIeBaHTHBIE TEME.

OOBACHATb, Kak H3MEpSIOTCS OO0BEMBI Ted, MPOBOJISL
AQHAJIOTUIO C M3MEpPEHHEM IUIONIa/ied MHOTOYTOJIbHUKOB.
®opmMynupoBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.

N3ydath, BBIBOAUTH (OpMYNbI 00BEMA MPSIMOYTOJIBLHOTO
napajuleJIenuneaa, Ipu3Mbl U TUPaMUIBL.

Bbrancnsate 00bEM MPU3MBI U TUPAMUJIBI 110 UX JIEMEHTaM.

[TpuMeHATH 00BEM AJIS PEIICHUs] CTEPEOMETPUUECKHX 3a71a4
U JJ1 HaXO0XKJIEHUS TEOMETPUYECKUX BETUYHH.

MonenvpoBaTh peallbHbIE CUTYallUH Ha SI3bIKE T€OMETPHH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENH C HCIOJIb30BAaHUEM
r€OMETPUYECKUX TOHATUI

(1)3.KTBI U MCTOJAbl IIJIAHUMCTPUH,




[ToBTOpEHME:!

[TocTpoenue ceueHuii B

CTpOI/ITB CCUCHUEC MHOI'OrpaHHUKa METOAOM CJICIOB.

CEYCHUS, MHOI'OI'paHHHUKE. JlaBaTh ompenesicHIe PacCTOSHUS MEXKITY PUTypaMu.
paccTosHus 1 Beruucnienue paccTosiHui: Haxonuts paccTosiHue MEXTY napaieJIbHbIMU
YIJIBI MEXIY ABYMS TOYKAMU, OT IJIOCKOCTSIMU, MEXKJy IUIOCKOCTBIO M NapaJUIeIbHOM eH
(8 1) TOYKH /10 NPSAMOM, OT TOUKHU A0 | MPSIMOM, MEXy CKPEILMBAIOIIMMUCS MPAMBIMU.
IUIOCKOCTH; MEXKIY Crpouth JNMHEHHBIM yrosl ABYIPAaHHOIO YIJIa HAa YEpTExKe
CKPELIMBAIOIUMUCS MHOT'OI'paHHHUKA U HAXOJUTh €r0 BEJINYHHY.
MMPAMBIMHU. HaXOI[I/ITI) YIJIBI MCKAY INIOCKOCTAMHA B MHOT'OI'PaAaHHUKAX
Beruucienue yrios:
MEXY CKPEIUBAOIUMUCS
HOPSAMBIMH, MEXKIY NPAMON U
INIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJIOB MEX]Y
TUIOCKOCTSIMU
11 knacc
Ha3zBanue OcHOBHOE coJiepKaHue OCHOBHBIE BUIbI IEATEIHOCTH YYaIIUXCS
paszaena

Tena Cdepa u map: ueHTp, paauyc, | AKTyanu3upoBaTb  (akTbl ¥ METOAbl  IJIAHUMETPUH,

BpaLIeHUs JaMeTp; IUIOINAJb | pEIeBaHTHBIE TEME, TPOBOIUThH AHAJIOTHUH.

(12 4) MIOBEPXHOCTH coepsl. | [laBaTth ompeneneHust chepbl U 11apa, UX LEHTpa, paauyca,
B3anmHoe pacrioniockeHue | nuamerpa. Ormpenenarts chepy Kak ¢GuUrypy BpalleHus
cdepsl u IUIOCKOCTH; | OKPYKHOCTH.

KacaTelbHass  IUIOCKOCTh K | MccrieoBaTh B3auMHOE pacloiiokeHue cepbl U MIOCKOCTH,

cthepe; momanas chepsl. IBYX c(ep, MILUTFOCTPUPOBATH ATO HA YEPTEKAX U PUCYHKAX.
N300paxkeHue cdepsl, | DopMyIupoBaTh ONpeAeNeHHE KacaTeIbHONW IUIOCKOCTH K

rapa Ha IIOCKOCTH. cdepe, CBOMCTBO U MPHU3HAK KacaTEIbHOU TUIOCKOCTH.
Cedenus mapa. 3HAKOMUTHCS C TE€O/IC3NICCKUMHU JTUHUSAMH Ha cepe.

[ apudeckas OOBACHATh, 4YTO HA3bIBAIOT LWJIMHAPOM, Ha3bIBaTh €ro

MIOBEPXHOCTh,  00Opa3yIoIIHe | AIIEMEHTHI.

WINHAPHUYECKOM W3yuaTh, OOBICHATH, KaK NOJIYYUTh LMIMHIAP MYTEM

HIOBEPXHOCTH, OChb | BpallleHHsI IPSIMOYTOJIbHUKA.

LWJIMHIPUYECKOMN BeiBomuTh, wucCmonb30BaTh  (QOPMYIBI IS BBIYHUCIICHHS




MOBEPXHOCTH. Hununnp:
OCHOBaHUS u OokoBast
MOBEPXHOCTh, OOpasyromas u
0oChb, IUIOIIAAbL OOKOBOH U
MOJIHOM MOBEPXHOCTH.
N300paxeHnne ULWIMHIpA Ha
TIOCKOCTH. Pa3BépTka
[UIHH]IPA.

CeueHus MUIMHIpPA
(MII0CKOCTHIO0, MTAapaJIeIbHOM
WM NIePIeHIUKYISIPHON OCH
HUAJTUHIPA)

IJTOIA I OOKOBOM MOBEPXHOCTH IMJIMHJIPA.

N3yuars, pacnio3HaBaTh pa3BEepTKY LMIMHAPA.

N3o0paxkaTh UWIMHAP M €ro CEYCHUs ILJIOCKOCTBIO,
NpOXONSAIIE  4Yepe3 €ero  OoChb, MNAPAJUIEIBHOM WU
MEePIEHANKYISIPHON OCH.

HaxoauTe miromiaay 3TUX CCUCHHH.

MopenupoBaTh peajabHbIE CUTyallMd HA SI3bIKE T€OMETPUH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJIEIM C MCIOJIb30BaHUEM
FeOMETPUUYECKUX TTOHSATUM.

Konnueckas IOBCPXHOCTD,

oOpasyromue KOHMYECKOU
MOBEPXHOCTU, OCh U BEPILIUHA
KOHUYECKOU TIOBEPXHOCTH.

Konyc: ocHOBaHME U BEpILINHA,
oOpasyromas U 0Ch; TUIOMIAIb
60KoBOM U MOJTHOM
TMOBEPXHOCTH. YceuéHnblit
KOHYC: 00pa3yIolue 1 BbICOTA;
OCHOBaHMS u OoxoBast
MIOBEPXHOCTb.

N3o00paxenne KoHyca Ha
mockocTy. PazBéprka konyca.

Ceuenus KOHYyCa
(MJI0CKOCTBIO,  MapayiesIbHON
OCHOBaHHUIO, M IUIOCKOCTHIO,
IpOXOAIIeH Yepe3 BepIINHY).

O6T>$ICH$ITB, KaKO€ TCJI0O HA3bIBAKOT KPYI'OBBIM KOHYCOM,
Ha3bIBATh €10 3JICMCHTHEI.

W3yuaTh, OOBACHATH, KakK IMOJYyYUTh KOHYC IyTEM
BpAIll€HUs IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
N300paxkaTh KOHYC W €ro CEYEHUs IJIOCKOCTBIO,

MPOXOISIIECH Yepe3 OCh, U MIIOCKOCThIO, MEPIECHANKYIISIPHOMN K
OCH.

N3yuarts, pacnio3HaBaTh pa3BEPTKY KOHYcCA.

BreiBoauTh, uCMONB30BaTh (OPMYNBI IS BBIYHCICHUS
ioniaau GOKOBOM MOBEPXHOCTH KOHYCA.

Haxomute 1uiomanu cedyeHud, NPOXOMSALIUX
BEPIIMHY KOHYCa WIIN IEPIEHAUKYIIPHBIX €70 OCH.

OOBSACHATDH, KaKOE TEJIO Ha3bIBACTCS YCEUEHHBIM KOHYCOM.

N3yuarh, 00OBACHATH, KaK €ro MOJYyYUTh MYTEM BpAILECHUS
MPSAMOYTOJIBHOM Tpamneuuu.

BoiBoauth, mnpumeHATh GOpMYyNy AN BBIYMCIIECHUS
rioniaan OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

qepes

KombOunanms Tell
BpAIlleHUsI © MHOTOTPaHHUKOB.
MHOrorpaHHuK,  ONMUCAHHBIN
OKOJIO cepsl; cdepa,

AxtyanusupoBaTh (akTbl M METOJbl IUIAHUMETPHUH,
pElEeBaHTHBIE TEME, IPOBOAUTH AHAJIOTUH.

Pemarts cTrepeomeTpruyeckue 3an1a4uu, CBA3aHHBIE C TEJIaMHU
BpalleHUs, IIOCTPOCHUEM CEYEHUM TeJl BpAllCHHs, C




BIIMCaHHAasA B MHOI'OI'PAHHUK
HJIKM B TCJIO BpallICHUA

KOMOMHAIMSIMM  T€JI BpallleHUS M MHOTOTPAaHHUKOB Ha
HAXO0XJECHUE T€OMETPUUYECKUX BEINYHMH.

Hcnonps30BaTh Npu pelIEHUH CTEPEOMETPUUECKUX 3aJad
IUTAHUMETPUYECKre (aKThl U METOJIbI 33/]a4¥ Ha BBHIYHCIICHHE
U JJOKA3aTebCTBO.

MoaenupoBaTh peajabHbIE CUTYallMU Ha SI3bIKE T€OMETPUH,
HCCIEAOBaTh IIOCTPOEHHBIE MOJEIM C HMCHOJb30BaHUEM
r€OMETPUYECKUX TOHSATUI

OO0BEMBI TENI
(54)

ITousTHe 00 00BEMe.
OCHOBHBIC CBOICTBA 00BHLEMOB
TEl.

O0BEM uIMHApA, KOHYyCA.
O0BEM 11apa u oAb

chepsl.

AKTyanu3upoBaTb (akTbl U METOJbI
pelIeBaHTHBIE TEME, IPOBOJIUTH aHAJIOTUU.

BbiBoauTh, Hcnonab3oBaTh (GOpMysbl 00BEMOB: HPU3MBI,
UWIMHIpA, NHpPaMHUIbl, KOHYCAa; YCEUEHHOW MNUpamMuabl U
YCEUEHHOI'0 KOHYCA.

IJIAHUMETPUH,

Pemarp crepeomerpuueckue 3adaud, CBSI3aHHBIE C
BBbIUUCIIEHUEM 00BEMOB.

®opMyIupoBaTh  ONPEAEICHHE ILIAPOBOIO  CETMEHTA,
LIapOBOTO CJI0s, IIAPOBOT'O CEKTOpA.

[Ipumensats  Gopmynbl 1  HAaxXOXIEHUS  0O0BEMOB
LIapOBOT'0 CErMEHTA, IIAPOBOT'O CEKTOPA.

Pemarp crepeomeTrpuueckue 3adaud, CBSI3aHHBIE C

00BEMOM I1apa M MIIO0IIAbI0 CEpHI.

MopenupoBaTh pealbHbIe CUTYyalluu Ha SI3BIKE TEOMETPHH,
UCCIIeIOBaTh IOCTPOEHHBIE MOJEIM C HCHOJIb30BAHUEM
T€OMETPHYECKUX MTOHSATHIA.

[Tono6ubIe Tena B
npoctpaHcTBe. COOTHOIIEHUS
MEXIY IO ISIMH
MMOBEPXHOCTEM, o0bEMamMu

MOAOOHBIX TEN

AKTyanu3upoBaTb (akTbl ©  METOJIBI
pelleBaHTHBIE TeME, POBOJIUThH aHAJIOTHH.
Pemarp  crepeomeTrpuueckue  3aJaud,  CBSI3aHHBIE  C
COOTHOILIEHNEM OOBEMOB M MOBEPXHOCTEH MOJOOHBIX TeN B
IIPOCTPAHCTBE.

MonennpoBaTh peajibHble CUTYallud Ha S3bIKE T€OMETPUH,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJENM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX MOHATUI

MJIAaHUMCTPHH,




BexTops! 1 BekTtop Ha I1JIOCKOCTM U B Aktyanu3upoBaTh (akTbl M METOAbl IUIAHUMETPUH,
KoopAuHaThl | npoctpaHcTBe. CJ0XKEHHE U | pelIeBaHTHBIE TEME, IPOBOIUThH aHAJIOTUU.
B BBIYMTaHUE BEKTOPOB. OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.
IPOCTPAHCTB | YMHOKEHHE  BEKTOpa  Ha @opmyaupoBaTh  MpaBWIO  Napajulejienunena  IMpu
e (10 v) yucno. PaznokeHue BEKTOpa | CI0KEHUU BEKTOPOB.
no TpéM HEKOMIUIAHAPHBIM CxutagpiBaTh, BBIYMTATh BEKTOPHI, YMHOXKAaTh BEKTOpP Ha
BEKTOpaM. [IpaBuno | yucno.
MapaJUICIICTTATIEAA. N3y4arh OCHOBHBIE CBOMCTBA ATUX ONEPALUM.
Pewenue 3ana4, CBSI3aHHBIX JlaBatb ONpeNeNeHue  NPSAMOYrOJIbHOW  CHUCTEMBI
C  INPUMEHEHMEM  MpaBUJ | KOOPAUHAT B IPOCTPAHCTBE.
JIEMCTBUM C BEKTOPAMHU BoIpazuth KOoOpAMHATBI BEKTOpA 4Y€pe3 KOOPAHUHATHI €ro
IIpsmoyrosnbHass  cHCTEMa | KOHLOB.
KOOpJIMHAT B IPOCTPAHCTBE. BoiBoauTh, wucmonb3oBaTh (QopMydy UIMHBI BEKTOpa U
Koopaunatst BEKTOPA. | PACCTOSHUS MEX]y TOUKaMH.
[Tpocreitmne 3a/1a4u B BeipakaTh CKalsIpHOE NPOU3BEIACHHE BEKTOPOB UEpE3 HMX
KOOpAMHATax. YToll MEXAY | KOOpJUHATHI, BBIUUCIATH Yrojl MEXIY JBYMS BEKTOpaMH,
BEKTOPAMH. CkansipHoe | 1ByMs MPSIMBIMU.
MIPOU3BE/ICHNE BEKTOPOB. Haxomute yrom mexny npsMOM U IUIOCKOCTBIO, YTOJ
Bbluncnenre yrioB  MeXAy | MEXAY ABYMS IJIOCKOCTSIMU aHATUTHYECKUMU METOAaMH.
IPSIMBIMU U TJIOCKOCTSIMHU. BbiBoiMTh, UCTIONB30BATh (DOPMYILY PACCTOSTHUSL OT TOYKH
KoopanHaTHO-BEKTOPHBIM | 1O MIIOCKOCTH.
METOJ npu pelieHun
TEOMETPUUYECKUX 3a7a4
[ToBTropenne, | OcHOBHBIE PUTYPHI, (DAKTHI, Pemate mpocrteilmme 3amauyd Ha HAXOXKJACHUE JUIMH U
0000111eHNE U | TEOPEMBI Kypca INIAHUMETPUH. | YIJIOB B T€OMETPUYECKUX (QUrypax, NPUMEHSTh TEOpeMmy
cuctemarusa | 3ajaydl IJIAHUMETPUU U [Mucdaropa, TeopeMbl CHHYCOB U KOCHHYCOB.
LU 3HAHUM | METOJIbI UX PELICHUS. HaxoauTs miomaas MHOIOyrojbHUKA, Kpyra.
(7 9) OcHoBHbI€ GUTYPBI, PaKTHI, PacnioznaBate mosi00HbIE (PUTYpBI, HAXOIUTh OTHOIIECHUS

TEOPEMBI Kypca CTePEOMETPHH.
3amaun CTEPeOMETPUHU U
METOJIbI UX PEIICHHS

JUIWH U IJIomanaeu.
Hcnonp30BaTh mpu pelIeHUH CTEPEOMETPHUECKUX 3a1ad
(haKThl ¥ METO/IbI TNIAHUMETPUU




INOYPOYHOE INIAHUPOBAHHE 10 Ki1acc, reomerpus

No aaTa Tewaypoka
] miaH | dakr
Beenenue B crepeomerpuio - 10 yacos
1. OCHOBHbBIE TIOHSTHS CTEPEOMETPUH: TOUKA, MPSIMast, INIOCKOCTb,
IPOCTPAHCTBO
2. AKCHOMBI CTEpEOMETPUU
3. AKCHOMBI CTEpEOMETPHUH
4. CrnencTBys U3 aKCHOM CTEPEOMETPUN
S. CeacTBHsI U3 AKCHOM CTEPEOMETPUU
6. Pemienue 3a1au Ha IPUMEHEHNUE aKCUOM CTEPEOMETPUH U UX CIIEICTBUN
7. Pemienue 3a1a4 Ha IpUMEHEHHE aKCHOM CTEPEOMETPUH U UX CIIEJICTBHIM
8. Pemienue 3a/1ay Ha IPUMEHEHHUE aKCUOM CTEPEOMETPUH U UX CIIEICTBUN
9. CedeHust MHOTOTPaHHHUKOB
10. Koumponwvnas paooma Nel no meme «Begedenue ¢ cmepeomempuioy
Ipamvie u nnockocmu 6 npocmpancmee. Ilapannensnocmo npamvix u naockocmei - 12 uacog
11. ITapajutenpHbIe IPSMBIE B IPOCTPAHCTBE
12. [TapanenbHble NpsMble B IPOCTPAHCTBE
13. [TapannensHOCTh TPEX MPSIMBIX
14. [TapannenbHOCTh NPSIMOM U TIOCKOCTH
15. VYTiBl ¢ COHANIPaBIEHHBIMH CTOPOHAMHU
16. YT0JI MEXY NPSIMBIMU B TIPOCTPAHCTBE
17. ITapajuienpHbIe INIOCKOCTH, X CBOMCTBA
18. Terpasap
19. Ky6
20. [Tapannenenumnes
21. IlocTpoeHue ceueHnii
22. Konmponwsnaa paboma Ne2 no meme «Illpampie u nnockocmu ¢
npocmpancmee
IlepneHAUKYJISIPHOCTH NPAMBIX U IJIOCKOCTEH - 12 yacoB
23. | | [TepnenuKynsIpHBIC IPSIMBIE B IPOCTPAHCTBE




24.

pr[MBIe, napaJjICJIbHBIC ITJIOCKOCTH

25. [Ipsimble, nepreHAUKYIISpHBIE K IIIOCKOCTH
26. ITpu3HaK neprnesaAuKyIIpHOCTH NPSIMON U IIIOCKOCTH
21. Teopema o IpsMOH, NEPIEHAUKYIISIPHOMN MIIOCKOCTH
28. [lepnieHIUKYISIp M HAKJIIOHHBIE
29. PaccTosiHie 0T TOUKH 10 MJIOCKOCTH
30. PaccrosiHre ot mpsiMoii 10 TIIOCKOCTH
31. HaxoxaeHue yrioB Mexay CKpelMBaloIMMUCs IpsIMbIMU B Ky0Oe
32. HaxoxxeH1e yriioB Mexay CKpellMBalOUMMHUCS IPSIMbIMU B IMPaMKJIe
33. Pemenue 3amau
34. Konmponvnas paboma Ne3 no meme «IlepneHOuKynapHocmos npamslx u
n10cKkocmei)
Yribl Mexay NpsIMbIMH U IUIOCKOCTAMH - 10 yacos
35. Yroa Mexay npsiMOH U IJIOCKOCThIO
36. JIByrpaHHbIil yrou
37. JInHENHbIN yroa IBYrpaHHOIO yria
38. [leprieHIUKYIAPHOCTD TIIOCKOCTEH
39. ITpu3Hak neprneHMKyJIIPHOCTU ABYX IUIOCKOCTEN
40. HaxoaeHue yrioB Mexay INIOCKOCTSIMU B KyOe
41. HaxoxeHne yriioB Mexy MJI0CKOCTSIMU B TAPaMUJIE
42, Teopema 0 TpEX NEpIEeHIUKYISIPax
43. Pemenue 3agau
44, Konmponwvnas paboma Ned no meme « Yenvl mexicoy npamvimu u
naockocmamuy

Muozozpannuxu - 10 uacoes
45. ITonsiTHE MHOTOTpaHHUKA
46. [Tpu3ma: npsimast 1 HaKJIOHHAS
47. bokoBas u noJiHas MOBEPXHOCTh MPU3MBI
48. IIpsAMOYyTONIbHBIN NTapajuIeIeIUIe] U €r0 CBOMCTBA
49, [Tupamua
50. ITonHast MOBEPXHOCTH MUPAMUIBI




Sl

[IpaBuiibHas u yced€HHasi MUpaMUIbl

52. ITpaBusIbHBIE MHOTOTPAHHUKHI
53. CuMMeTpHsl B MPOCTPAHCTBE: OTHOCUTEIBHO TOYKU, IPSIMOH, TIIOCKOCTH
54, Konmponvnas paboma No5 no meme «Muozozpannuxuy
O0BbEMBI MHOTOTPAHHHUKOB - 8 YacoB
55. [Tonsitrie 06 06bEME
56. OCHOBHBIE CBOWCTBA 00BEMOB
S57. O0bEM mapasienenuneia
58. O0BEM TUpaMuIbI
59. O06BEM pu3MBI
60. Brruncnenne o65EMOB Ten
61. Pemenue 3amau
62. Hmozoeas ammecmayusn. Konmponvnas paboma Ne6
IloBTOpenue - 8 yacon

63. [TocTpoeHne ceueHmii B MHOTOTpaHHHKE
64. Brluncnenue paccTosHUN MKy IBYMsI TOYKAMH, OT TOYKH JI0 IPSIMOU
65 Brruncnenne paccTossHUN: OT TOYKH 0 TJIOCKOCTH, MEXKTY

CKPEITUBAIOIIMHUCS PSIMBIMU
66. BbrunciieHye yrioB Mexy CKpeIMBAOIUMHUCS MPSIMBIMU
67. Brruncnenue yrioB Mexay npsMoOil U INIOCKOCTBIO
68. Brranciienue yrioB MeXy TIOCKOCTSIMHU







