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BaxxHocTh yueOHOro Kypca reoMeTpur Ha YpOBHE cpeHero o0muiero o0pa3oBanus 00ycIoBiIeHa
MPAaKTUYECKON 3HAUMMOCTBIO METANPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB 00yUEeHUS T€OMETPUHU B



HampaBJIeHUH JMYHOCTHOTO PA3BUTHUS 00YYaIOIMXCs, POPMUPOBAHUS (PYHKIIMOHAIbLHOI MaTeMaTH4ecKoi
I'PaMOTHOCTH, U3YUEHHUS APYTUX y4eOHBIX JUCUMIUIMH. PasBuTHE y yyalmxcsi HpaBUIbHBIX IPEICTABICHUN O
CYIIHOCTHU M ITPOMCXOKACHUN T'€OMETPUYECKUX a0CTpaKIUil, COOTHOIIEHUH PEaIbHOIO U UEaIBbHOTO,
XapakTepe OTpa)KEHUsI MaTEMaTHYECKONW HAyKO! SBJIEHUI U IIPOLIECCOB PeaIbHOr0 MUpa, MECTE T€OMETPUH B
CHCTEME HayK M pOJIM MATEMAaTUYECKOr0 MO/IEIMPOBAHNS B HAYYHOM [TO3HAHUU U B NIPAKTHKE CIIOCOOCTBYET
(bOopMHPOBAHUIO HAYYHOIO MUPOBO33PEHUS yUalIUXCsl, @ TAK)KE KaUeCTB MBILIUIEHUS, HEOOXOIUMBIX IS
aJlanTaluy B COBPEMEHHOM OOILECTBE.

['eomerpus ABIIsI€TCA OAHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus, TaK Kak
obecriedrBaeT BO3MOXKHOCTh H3YYEHHs KaK JAMCLHUIUIMH €CTECTBEHHO-HAYYHOM HANpaBlIEeHHOCTH, TaK W
T'YMAaHUTApHOM.

Jlornueckoe MbllieHue, GopMUpyeMoe IPU U3YUEHUH 00y4YaOIMMUCS MOHATHIHBIX OCHOB F€OMETPHUH
Y TIOCTPOCHHH LIETIOYKH JIOTUYECKUX YTBEPKIACHUN B XO/€ pEIICHUs T€OMETPUUECKUX 3a/1a4, YMEHUE BbIABUTATh
Y OIIPOBEPraTh T'MIOTE3bI HETIOCPEACTBEHHO UCIIOIB3YIOTCS IIPU PELLIEHUH 3a7a4 €CTECTBEHHO-HAYYHOI'0 [IUKJIA,
B YaCTHOCTHU M3 Kypca (pu3HKH.

YMeHune OpUeHTHPOBATLCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX AESSITEIbHOCTU
yenoBeka. OpueHTaIys Yel0BeKa BO BpEMEHU U IPOCTPAHCTBE — HEOOXOUMOE YCIOBUE €r0 COIIHAILHOTO
ObITHSA, POPMA OTPAXKEHUSI OKPYKAIOLIEr0 MUPA, YCIOBUE YCIEIIHOIO 03HAHUsI U aKTUBHOT'O ITpeoOpa3oBaHus
nerctBuTenbHOCTH. OneprupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHSAET pa3Hble BH/Ibl yueOHOM 1
TPYAOBOH 1€ATEIbHOCTH, SIBJISIETCSA OJHUM U3 IPO(ECCHOHATIBHO BaKHBIX Ka4ECTB, I0O3TOMY aKTyaJlbHa 3ajayda
(dopMHupoBaHus y 00y4arOIUXCS IPOCTPAHCTBEHHOI'O MBIIIJIEHUS KAK pa3HOBUIHOCTH 00Pa3HOI'0 MBIIIJIEHUS —
CYLIECTBEHHOI'O KOMIIOHEHTA B IMOJATOTOBKE K IPAKTUYECKOMN JeATENbHOCTH 110 MHOI'MM HaIlpaBJICHUSIM.

Llenp ocBoeHust mporpammbl ydeOHoro Kkypca «['eomerpus;» Ha 06a30BOM YpOBHE OOyuyeHHs —
o01eo0pazoBaTeIbHOE M OOINEKYJBTYPHOE pa3BUTHE OOYYaIOLMXCS uepe3 o0ecreuyeHHe BO3MOMXKHOCTH
OpUOOPETEeHHsT W UCMOJb30BAHUS CHCTEMATUYECKUX TE€OMETPUYECKMX 3HAaHUN M JeWCTBUM, crenuuyHbIX
reOMETPUH, BO3MOXHOCTH YCHEIIHOIO MPOJODKEHUS O00pa30BaHMs MO CHELUAIBHOCTAM, HE CBA3AHHBIM C
IPUKJIAIHBIM UCIOJIB30BAaHUEM T'€OMETPUH.

[Tporpamma mno reomeTpuu Ha 6a30BOM ypOBHE MpeAHA3HAUEHA JJIs 00y4YarOIIUXCs CPeIHEN IIKOJIbI, HEe
UCTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJHEHUH Ha ypOBHE OCHOBHOro oOmiero obpasoBanus. Takum obOpazom,
oOyuaromyecss Ha 0a30BOM YypOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYECKHE YMEHHs, CBSI3aHHBIE CO
crie (UKo TeOMETpHUH U HEOoOXOIMMBIE /IS J)KU3HHM B COBPEMEHHOM oOmiectBe. Kpome 3TOro, oHM MMEIOT
BO3MOXKHOCTh H3YYHMTh T'€OMETpHUIO Oojiee TIiIyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOIMMOCTh B
reOMEeTPUYECKUX 3HAHUAX B TPO(deccH OHAIbHOM e TEeNbHOCTH.

JocTukeHne 1M OCBOEHHS MpPOrpamMMbl O0ECHeuMBAaeTCs pEIICHHEM COOTBETCTBYIOUIMX 3ajad.
[TpropuTeTHBIMHU 3aJJauaMH OCBOEHUS Kypca «I'eomeTpun» Ha 0a30BoM ypoBHe B 10—11 knaccax sBIISIOTCS:

® (opMmupoBaHHE MPEACTABIECHUS O TIEOMETPUM KaK YacTH MHPOBOM KyJIbTYphl U OCO3HAaHHME €€
B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMHpoBaHME TPEACTABICHUS O MHOIOIPAaHHMKaX M TelaxX BpalleHHWs Kak O BaKHEHIIMX
MaTeMaTHYECKHX MOJIEIISX, HO3BOJISIOIUX OMUCHIBATh U N3Y4aTh Pa3HbIC SBJICHUS OKPYKAIOLIEro MUPA;

e (opMHpOBaHME YMEHHUS PACIO3HABATh HAa UEPTEXaX, MOJAEISX U B PEATbHOM MHPE MHOI'OTpaHHMKH U
TeJa BpallleHus;

® OBJIaJICHUE METO/IaMHU pEIIeHUs 3a]]a4 Ha IOCTPOEHUS Ha U300 paKEHUAX IPOCTPAHCTBEHHBIX (PUTYp;

® (QopMmupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMHU IMOHSITUSIMH O MHOTOTpaHHHKAX U TeJaX BpallleHus U
UX OCHOBHBIMU CBOWCTBaMH;

® OBJIJICHUE QAITOPUTMAMH PELICHUs OCHOBHBIX THUIIOB 3a7ay; (POPMUPOBAHUE YMEHMS IPOBOIUTH
HECJIOXKHBIE JI0Ka3aTeJIbHbIE PACCYXKACHUS B XO/1€ PEIICHHUs CTEPEOMETPHUYECKHX 3a/ay U 3ajau ¢ MPaKTHYECKUM
COZIEp’KaHUEM;

® Dpa3BUTHE MHTEIUICKTYaJbHBIX W TBOPYECKUX CHOCOOHOCTEM OO0y4YaroIMXCs, IO3HABATEIbHOMN
AKTUBHOCTHU, UCCJIEA0OBATEIbCKUX YMEHHUH, KPUTHUHOCTH MBIILJICHUS;

e (dopmupoBaHue (GyHKIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUHU: YMEHHE pAacIO3HaBaTh
IPOSIBJICHUS T€OMETPUUYECKHUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX CUTYaIUsIX U IIPH
U3yUYCHUHU APYTUX Y4EOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHMOCTEN U 3aKOHOMEpPHOCTEH, (POopMyIMpoBaTh X HA
A3bIKE TE€OMETPUH U CO3/[aBaTh I'€OMETPUYECKUE MOENN, IPUMEHITh OCBOCHHBIM T€OMETPUUECKU anmnapaT JJis
pelIeHus: TPaKTUKO-OpU eHTHPOBAHHBIX 3a/a4, HHTEPIPETUPOBATh U OLIEHUBATh MTOJIYY€HHBIE PE3yJIbTaThI.

OTnnunuTensHOW 0COOEHHOCTBIO MPOrpaMMBbI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU B Hauaje ero
U3y4YCHHUS 3aJ]ad, PElIaeMbIX Ha YPOBHE MHTYWTHBHOI'O ITO3HAHUS, U ONpEAEiEHHBIM 00pa3oM OpraHu30BaHHAsS



paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U MPOCTPAHCTBEHHOT O MBIILICHHS, CTUMYIUPYET
POTEKaHUE UHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3yUEHUIO IIPEIMETA.

[TpennouTtenue oTnaéres HATJIAAHO-KOHCTPYKTUBHOMY METO/ly 0O0y4€HHSs, TO €CTh TEOPETUUECKHIE
3HAHMSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-IIPAKTUYECKOM esTenbHOoCTH. Pa3BuTHe
IPOCTPAHCTBEHHBIX MPEACTABICHUH Y yJallluXCcsl B Kypce CTEpEOMETPUH MPOBOJUTCS 3a CUET pELeHUs 3a/1a4 Ha
CO3/1aHHE MPOCTPAHCTBEHHBIX 00PA30B U 3aj[a4 Ha ONEepHUPOBAaHME IIPOCTPAaHCTBEHHBIMU oOpa3amu. Co3naHue
o0pasa MpOBOIUTCS C OMOPON Ha HATIISAHOCTD, & OTIEPUPOBAHKUE 00Pa30M — B YCIIOBUSAX OTBIICUECHUS OT
HaIJISIIHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOAHOTO COAEPIKAHMUS.

OcHoBHBIE coziepkaTenbHble TUHUU Kypca «I'eomerpun» B 10—11 knaccax: «Muororpanuuku», «IIpsmbie
U TUIOCKOCTH B IIpOCTpaHCcTBe», «Tena BpamieHus», «BeKkTopsl 1 KOOPAWHATHI B IPOCTpaHCTBE». DopMupoBaHHe
JIOTMYECKUX YMEHHI pacrpenensiercss He TOJbKO MO COJIEp)KAaTeIbHbIM JIMHUSM, HO U 1O rojaM oOydeHus Ha
YpOBHE CpeHero o0miero oopa3oBaHusl.

Conepxanue 00pa3oBaHus, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yibTaTaM ocBoeHUs [IpuMepHoii paboueit
IpOrpamMMBbl, pacnpeAcaEéHHbIM IO rofaM OOy4yeHUs, CTPYKTypHpPOBAaHO TakuM oOpa3oM, 4TOObI OBJIaJCHHE
F€OMETPUYECKUMHU TIOHATUSMU M HaBBIKAMU OCYLIECTBJISJIOCH IIOCIEOBATEIbHO M IOCTYINATENbHO, C
COOTIO/ICHHEM TPUHLUIA TPEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHMS BKIIOYAIUCh B OOLIYI0 CHCTEMY
reOMETPUYECKUX MPEICTABICHUN 00yJaronmXcs, paciupsis U yriayousis e€, o0pa3ys MpouHble MHOKECTBEHHBIE
CBS3H.

MecTo y4eOHOr0o Kypca B y4eOHOM IJIaHe

B VueGHoM niiaHe Ha n3ydeHue reoMeTpuH OTBOAUTCS HE MeHee 2 yueOHbIX 4acoB B Hezemo B 10 kiacce
u 1 yueOHoOro waca B Hezenmo B 11 kiacce, Bcero 3a qBa roja o0ydeHus He MeHee 102 yueOHBIX yaca.
I[lnanupyemblie npeaMeTHbIe pe3yabTaThbl 0ocBoeHus [IpumepHoii padoyeii nporpaMmMbl Kypca (1o rogam
00y4eHmust)

[TpenmeTHBIE PE3yNbTaTHl U3YYEHUS TeOMETPHUH Ha 0a30BOM ypOBHE OPHEHTHPOBAHBI Ha JOCTHXKEHHUE
YPOBHSI MaTeMaTH4YeCKOi T'PaMOTHOCTH, HEOOXOAMMOro JJisl YCIEIIHOTO PEUIeHHs 3a7a4 B PealbHOW JKU3HH H
CO3/IaHUE YCTIOBHM /ISl UX OOIIEKYIBTYPHOTO Pa3BUTHSL.

OcBoenue yuebHOro kypca «I'eomerpusi» Ha 0a30BOM YpPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs JTOJDKHO
o0ecrneynBaTh JOCTHKEHHE CIIETYIONINX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB:

10 kaace

o OmnepupoBaTh MOHATHSAMU: TOUYKA, MPSIMAas, TIIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUH | CIICACTBHS U3 HUX IIPH PEIICHUU T€OMETPUICSCKHIX 3a/1a4.

OnepupoBaTh MOHATUSIMH: MAPAJUICIBEHOCTD U TIEPIEHANKYISIPHOCTD MPSIMBIX U TIJIOCKOCTEH.

KnaccuduimpoBaTh B3aUMHOE PACIIOI0KEHHE MPSAMBIX U IIOCKOCTEH B MPOCTPAHCTBE.

e OnepupoBaTh TMOHSATUSMHU: JBYTPAHHBIA YTroJl, TPaHH JABYTPAaHHOTO yria, peOdpo IABYrpaHHOTO YIJIa;
JMHEWHBIM yroj JBYrpaHHOIO yriia; rpajycHasi Mepa JABYIpaHHOIO yria.

e OmepupoBaTh TMOHATHSIMU: MHOTOI'PAHHUK, BBIMYKJIBIH ¥ HEBBITYKIBII MHOTOI'PAHHUK, JJIEMEHTHI
MHOTOTPaHHHKA, TPABUIIBHBI MHOTOT' PaHHUK.

e PacniozHaBaTh OCHOBHBIE BHbl MHOT'OI'PAHHUKOB (UpaMuja; MpU3Ma, IPSIMOYTOJbHBIA MapasieNenue,
KyO).

¢ KitaccuuiupoBats MHOTOTpaHHUKH, BRIOMPAst OCHOBAHUS JIJIsI KJIAaCCU(DUKAINH (BBITYKIIBIC U HEBBITYKITBIE
MHOTOTPaHHHKH; TPABUIHHBIC MHOTOIPAHHUKH; MIPSMbIC U HAKJIOHHBIC TTPU3MBI, TAPAJIICIICITUTICIB).

e OmnepupoBaTh MOHATHSAMU: CEKYIIas MIOCKOCTh, CE4E€HIE MHOTOT PAHHUKOB.

e OOBACHATH MPUHIIMITHI TOCTPOCHUSI CEUCHHH, HCTIOIB3YS METOJ CJICIIOB.
¢ CTpOUTH CEUYCHHS] MHOTOTPAaHHHMKOB METOJIOM CIIEIOB, BBIMOJHATH (BBIHOCHBIC) IIOCKHE YEPTEXKH U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (QUTYDP: BHJI CBEPXY, COOKY, CHU3Y.

e Pemath 3a/laud Ha HAaXOXKJIEHUE T'€OMETPUUECKHX BEIUYHMH IO 00pasliaM WM aJrOpuTMaM, MPUMEHsIS
W3BECTHBIC AHAMTHYECKUE METOJIbI IIPU PCIICHUH CTaHJAPTHBIX MAaTEMATHYECKUX 3a7a4 Ha BBIYHCIICHUC
pacCTOSTHUN MEXAy JABYMsI TOYKAMH, OT TOYKH JO MPAMOH, OT TOYKH JIO TIUIOCKOCTH, MEXK Iy
CKPEIIUBAIOIIUMHUCS TTPSIMBIMH.

e Pemarh 3amaun Ha HaxOXKJIECHHUE T'€OMETPHUECKUX BEIMYHMH 1O 0o0pa3laM WU ajJropuTMaM, MPUMEH S
M3BECTHBIC AHATMTUYECKUE METOJbI MPU PEIICHHH CTaHIAPTHBIX MAaTEMATHYECKUX 3a7ad Ha BBHIYHCIICHUE
VIJIOB MEXKJIY CKPEHIMBAIOIIMMHUCS TPSIMBIMH, MEXAY MPAMON M TIJIOCKOCTBIO, MEXIY IIOCKOCTSAMHU,
JIBYTPAHHBIX yTJIOB.



Bbruuciate 00bEMBI U IUIONIAAN NTOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma, MUPaMUAA) C IMPUMEHEHUEM

GbopMyn; BBIYMCIATH COOTHOLIEHHMS MEXKIY IUIOIAASMU [OBEpXHOCTEH, 00b&éMaMM MOAOOHBIX

MHOT'OI'PaHHHKOB.

e OnepupoBaTh NOHATUAMU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U IIJIOCKOCTh CUMMETPUU; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHUH (DUTYPBI.

e 113BiekaTh, MpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH UH(OPMALIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢burypax, npeacTaBIeHHYIO Ha YepTEeKaxX U PUCYHKAX.

e [IpuMeHsATh TeoMeTpuueckue (aKThl A PELICHUS CTEPeOMETPHUECKUX 3ajad, MpeInoarariumx
HECKOJIbKO IIaroB PeUIeHus], €CIIM YCIOBHs IPUMEHEHHUS 3a/1aHbl B IBHOW (hopme.

e [IpuMeHATh mpocTEHIINE NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHUCTEMBI IMPH
PELIEHNH CTEPEOMETPUUECKUX 3a1a4.

e [IpuBOoaUTE NpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HU, PACIIO3HABATD IIPOSBIICHUE
3aKOHOB I'€OMETPHUH B UCKYCCTBE.

e [[puMeHATh MOJy4YEHHbIE 3HAHUS HAa MPAKTUKE: AHAIM3UPOBATH pEAlbHbIE CUTYallUM W TNPUMEHSTh

M3yYeHHBbIE TOHSITHS B IpOIECCe MOMCKAa pEeUICHHs MaTeMaTU4ecKd CGhOpMYTUPOBAHHOW MpOOIeMBbl,

MOJEIIMPOBAaTh peallbHble CUTyallud Ha A3bIKE TIE€OMETPUH, HCCIEAOBATh IIOCTPOCHHBIE MOIEIH C

UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MMOHATUN U TEOPEM, anmnapara ajredpbl; pelarh NpakTHYeCKUe 3aauH,

CBSI3aHHBIC C HAXOXKIECHUEM I€OMETPUYECKUX BEIINYHUH.

Conep:kanne yueOHOro Kypca (1mo rogam o0yueHus )

10 xknace

IIpsimMblie ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATUSA cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb, MpocTpaHcTBo. [loHsTHE 00
AKCHOMATUYECKOM ITOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

B3auMHOe pacnosjokeHue MpsAMbIX B IPOCTPAHCTBE:  IEpeceKaroluecs, napajuieibHble U
cKpenmBaromyecs npsmeie. [lapannenbHOCTs NPAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: NTapajuIeIbHbIE IPSIMBIE B
MPOCTPAHCTBE; NapalIeIbHOCTh TPEX MPAMBIX; MAPAJIIETLHOCTD MPSIMOM U MIJIOCKOCTH. YTJIbl C COHAIIPaBIECHHBIMU
CTOPOHAMH; yroJI MEXKAy NPSMBIMU B IIpocTpaHCTBE. IlapamienbHOCTh MIIOCKOCTEN: NapaiieibHble IJIOCKOCTH;
CBOICTBa MapaJuIeTbHBIX MIocKocTell. [IpocTeiimme mpocTpaHCcTBEHHBIE PUTYPBI HA IIOCKOCTH: TETPadp, KyO,
napajiesenuIen; MOCTPOCHUE CEYEHU M.

[lepnieHIUKYJISAPHOCTh NMPAMOM M IIJIOCKOCTH: IIEPIEHIUKYISIPHBIE INPSAMBIE B IIPOCTPAHCTBE, MPSIMbIC
napajuieibHble M NEPHEHAMKYJSPHbIE K IIJIOCKOCTH, NPHU3HAK NEPHEHIUKYJISIPHOCTH MPSAMOM U IIOCKOCTH,
TEOpeMa O MPSAMOM MepHEeHAUKYISIPHON IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEX]y I PAMON U IIOCKOCTHIO;
JIBYTPaHHBIN yroJ, JUHEWHBIN yroJl ABYTPaHHOro yria. [lepneHaukyinsp 1 HaKJIOHHbIE: pacCTOSTHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 IJIOCKOCTH, MPOEKLHsS (UIypbl Ha IUIOCKOCTb. [lepneHanKyIsipHOCTD
IIJIOCKOCTEN: MIPU3HAK MEPIEHANKYJSIPHOCTH IBYX ITOCKOCTE. Teopema o TpéX nmepneHuKyspax.

MHOTrOrpaHHMKHI

IlonsiTMeé MHOrOrpaHHHKAa, OCHOBHBIE JJIEMEHTBl MHOIOIDAaHHHMKA, BBIIIYKIBIE W  HEBBIIYKJbIC
MHOTOI'paHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpu3ma: N-yronpHas mpusma; rpaHd U OCHOBAHMS IIPU3MBI; IIpsAMast
U HaKJIOHHAas MpU3MbI; OOKOBasg M TOJHAs MOBEPXHOCTh Npu3Mbl. [lapamienenumen, mpIMOYTOIbHBIH
napaJuieNienuIe]] U ero ceoiictsa. [lupamuna: N-yroiapHas mupaMuia, FpaHd U OCHOBAHME MTUPAMHUJIBL; OOKOBas U
IIOJIHAsA TIOBEPXHOCTb NMHUPAMHUIBI; NPABWIBHAS W YCEYEHHAs NHUPAaMHUIA. ODJEMEHTbl IPU3MbI U IIUPAMM JIBIL.
IIpaBunbHBIE MHOTOTPAaHHMKH: INOHATHUE IPAaBWIBHOIO MHOIOTPAaHHMKA; NPABWIBbHAs NPU3Ma MU IIPABUIIbHAS
NUpaMu/a; NpaBUibHAsL TPEYrojbHas MUpaMKia U NpaBUIIbHBINA TeTpasap; KyO. IIpencraBienre o mpaBUIIbHBIX
MHOTOI'paHHUKAX: OKTa3p, 10AEKa’Ap U ukocasap. CedeHus Npu3sMbl U MUPaMUIbL.

CummeTpuss B HPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOM, IJIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B UPAMKIAX, apaJUleienuneiax, NpaBUIbHbIX MHOT OTPaHHUKAX.

Bbruncnenue 31eMeHTOB MHOI'OIPaHHUKOB: péOpa, Auaronany, yrisl. [nomans 60koBol MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTH IPSIMOI ITPU3MBI, TUIOIIAlb OCHOBAHUMN, T€OpeMa 0 O0OKOBOI MOBEPXHOCTU M PSIMOM TPU3MBI.
[Tnomans OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPaBUWIBHON MHUpaMUIbl, TEOpEMa O IUIOMAAN yCEUEHHOU
nupaMusl. [Tonsatue 06 o0bpéme. OOBEM MUPAMUIBI, TPH3MBIL.

[TonoGHEbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXIY ILIOMAIMHI TTOBEPXHOCTEH, 00bEMaMH
MOJOOHBIX TEI.

Temaruyeckoe mJIaHupoBaHue y4eOHOro Kypca (1mo rogam o0y4eHus )
10 kaacc (68 yacos)



HasBanue

OcHOBHOE cofepKaHue

OcHOBHEIE BUBI ACATCIBHOCTU YUallIUXCA

paszena
Beenenue B | OcHOBHbBIE TOHATHS AxTyanu3upoBaTb (AaKTbl W METOAbl IJAHUMETPHH,
CTEPEOMETPU | CTEPEOMETPUU: TOUKA, IpsIMasi, | PelIeBaHTHbBIE TEME.
10 IUIOCKOCTh, IPOCTPAHCTBO. [Tonydats mpencTaBieHUs] O MPOCTPAHCTBEHHBIX (QUTYpax,
(10 u) [TpaBuna u3o0paxkeHus Ha pa3oupaTh MpOCTEHIINE MpaBHIa U300 pakKeHHS ITUX PUryp.
pHUCYHKax: U300paKeHus N300paxath NpsMyI0 U IJIOCKOCTh Ha PUCYHKE.
IUIOCKOCTEH, MapasuiedbHbIX Pacnio3HaBaTh MHOTrOI'paHHUKH, TUPAMUy, KyO, Ha3bIBaTh
IPSMBIX (OTPE3KOB), CEPEAUHBI | UX DJIEMEHTHI.
orpe3ka. [lonarus: Jenate pucyHOK KyOa, MUpamHabl, HAXOAUTb OLIMOKH B
NepEeCEKaoIecs MIOCKOCTH, | HEBEPHBIX N300pa’keHUSAX.
nepecekaromuecs npaMas u 3HAKOMUTBCS C CEUEHUSIMH, C METOAOM  CIENOB;
IJIOCKOCTb. UCIOJIb30BaTh Il IOCTPOEHUS CEUEHMSI METO/] CIIEI0B, KPAaTKO
3HaKOMCTBO C | 3alUCBIBATH IIary MOCTPOEHUS CEUEHUSI.
MHOTOTpaHHUKaMH, Pacno3naBaTh BHJ CeUYEHHMS] M OTHOILICHHUH, B KOTOPBIX
n300pakeHue ceueHue eauT pedpa Kyda, HaXOAUTh TJIOIIAb CEUCHHUS.
MHOT'OTPaHHUKOB Ha PUCYHKax, Hcnonp3oBaTh nogoOue Ipu  pelIeHUH 3ajad  Ha
Ha TPOEKIMOHHBIX YEpTEeKax. | IOCTPOCHUE CEUEHUH.
HavanpHble cBeeHus o Kyoe u 3HAKOMUTBCS  C  AaKCHOMAaTHYECKHUM  IIOCTPOEHHEM
nupammzie, HMX pasBEPTKU U | CTEPEOMETPHH, C AKCHOMaMHU CTEPEOMETPUU U CIIECTBUAMU U3
MOJIEIH. CeueHus | HuX.
MHOT'OI'DPAHHUKOB. WmocTpupoBaTh akCMOMbI PUCYHKAaMH U IIPUMEpaMHU U3
[TonaTHe 00 aKCHOMAaTUYECKOM | OKpY’Karollel 00CTaHOBKU
IIOCTPOEHUU  CTEPEOMETPHHU:
aKCUOMBI ~ CTEPEOMETpPUU U
CIIEICTBUS U3 HUX
[Tpsmble u | B3aumHuoe pacrnojoxeHue AxTyanu3upoBaTb (aKThl W METOAbl IJAHUMETPHH,
IUIOCKOCTH B | IPAMBIX B IPOCTPAHCTBE: | peJICBAHTHBIE TEME, IPOBOAUTH aHAJIOTHH.
IIPOCTPAHCTB | MEpeceKaroIuect, [lepeuncnaTe BO3MOMKHBIE CHOCOOBI PACIOJOKEHHS ABYX
€. napajuiebHble U | IPSMBIX B IPOCTPAHCTBE, MIUTIOCTPUPOBATH MX HA IIPUMEpAX.
[TapanienbHO | cKpenMBaroIyecs npsmble. JlaBaTb  ompejelieHue  CKPEUIMBAIOUIMXCS  MPSAMBIX,
cThb npsiMbIX U | [lapannensHoCTh NPSIMBIX U bopMynUpOBaTh MPHU3HAK CKPEIIUBAIOIIUXCS TMPSAMBIX U
IJIOCKOCTeH | MJIOCKOCTEH B MPOCTPAHCTBE: MIPUMEHSTH €ro NP PelIeHu  3a1au.
(12 4) napajuiebHble IPSMBIC B PacriozHaBaTh IpU3My, Ha3bIBaTh €€ 3JIEMEHTHI.

MIPOCTPAHCTBE; MapaIeIbHOCTb
TPEX NPSMBIX; NAPAIIETIBHOCTh
NpSAMOM U TIOCKOCTH. YTIIBI C
COHAIpaBJICHHBIMU CTOPOHAMM;
YIoJI MEXKy TPSIMBIMU B

MIPOCTPAHCTBE.
[TapannenpbHOCTh TIOCKOCTEH:
napajieiabHbIe MJIOCKOCTH;
CBOICTBa napaJsuiesbHbIX
IIOCKOCTEH.

[Ipocreiimue

MPOCTPaHCTBEHHBIE (PUTYpHI HA
MJIOCKOCTU:  TETpadap, Kyo,
napajviejenunen; MOCTPOeHUe

CEeUECHUN

CtpouTh CeueHHUs MPU3MBbI Ha TOTOBBIX YEPTEKAX.

[lepeuncnsaTh BO3MOXKHBIE CITOCOOBI B3AUMHOI'O
pacnoioKeHUs IPSIMOM U MJIOCKOCTH B ITPOCTPAHCTBE,
IPUBOJIUTH COOTBETCTBYIOILIME IPUMEPHI U3 peabHON KU3ZHH.

JlaBatb ompeneneHue  NapauiebHOCTH  HpsAMOH U
IJIOCKOCTH.

@opMyMpoBaTh MPU3HAK NAPAJUIETBbHOCTH MPSIMOA U
IUIOCKOCTH, YTBEPKACHUE O TMPAMOM NEpeceueHus IABYX
IJIOCKOCTEN, MPOXOAIINX Yepe3 MapajuiesibHbIe IPSIMBbIE.

PemaTp npakTuueckue 3aaud Ha NOCTPOEHUE CEUEHUI
MHOI'OI'PaHHHKA.

OOBACHATH Cllydyan B3aMMHOTO PACIOJIOKEHUS MIIOCKOCTEH.

JaBate  ompeneneHue — NapalIeNbHBIX — IJIOCKOCTEH;
MPUBOAUTH TPUMEPHI U3 PEATBLHON >KH3HU W OKPYXKaIoIen
00CTaHOBKH, WJLTIOCTPUP YOI E napauieabHOCTb
IIOCKOCTEH.

Hcnonp30BaTe NpU3HAK MAapAUIEIBHOCTH ABYX INIOCKOCTEM,
CBOMCTBA MapaJUIeNbHBIX MIIOCKOCTEN MPH PEIICHUH 33Ja4 Ha
IIOCTPOEHHUE.

OOBACHSATH, YTO HA3BIBACTCS MMapaJUICIIbHBIM
MIPOEKTUPOBAHUEM U KaK BBITTOIHIETCS TPOESKTHPOBAHKE
¢buryp Ha mIOCKOCTb.




N300paxatb B mapaulebHOW MPOEKUHUHU pPa3IUYHBIE
reomMeTpudeckue QUrypsbl.

MonaenupoBaTh peajbHble CUTyallud Ha SI3bIKE F€OMETPUH,
UCCIIEIOBAaTh IOCTPOEHHBIE MOJEIM C MCHO0JIb30BaHUEM
reoOMETPUYECKUX MTOHSITHM.

Hcnonp30BaTh pH PELLIEHUH 3a7ja4 HAa IOCTPOEHUE CEYEHU N

MIOHATHE  NApaJUICIbHOCTH, IPU3HAKM WU CBOMCTBA
IapajuleIbHbIX IPSIMBIX HA MIIOCKOCTH
[lepnenauky | IlepneHauKyIApHOCTH NPAMOKN AxTyanu3upoBaTb (akThl W METOAbl MJIAaHUMETPHH,
JSIPHOCTH u IIJIOCKOCTH: | PEJIEBAHTHBIE TEME, TPOBOJUThH AHAJIOTHH.
MPSIMBIX U NEPIICHAUKYJIIPHBIE NPsSMbIEC B OOBACHATH, KaKOM Yron Ha3bIBACTCS YITIOM MEXIY
IJIOCKOCTEH | IPOCTPAHCTBE, IpsMbIE | IEPECEKAOIMUMUCS NPSIMBIMU, CKPEIIMBAIOIIMMUCS MPSIMBIMU
(12 9) rapasulebHbIE U | B IPOCTPAHCTBE.
NIEPIIEHIUKYJIIPHbIE K JlaBaTtb omnpenenaeHUEe MEPHEHAUKYISAPHBIX NPSIMBIX H
IJIOCKOCTH, MPU3HAK | IPSMOM, MEPIEHIUKYJIIPHOM K MIOCKOCTH.
NEPIEHIUKYJIAPHOCTH TMPAMOU HaxoauTe yriel MeX1y CKpEUIMBAIOIIMMUCA NMPSIMBIMU B
U IJJOCKOCTH, Teopema o | KyOe u nupamusie.
OpsIMOM  NEepHEeHAUKYISPHOU [IpuBOAMTH IPUMEPHI U3 PEATBHON JKU3HU U OKPYKAOLIEH
IIJIOCKOCTH 00CTaHOBKH, WUIIOCTPUPYIOLIME  HNEPIEHIUKYISIPHOCTD
[leprieHAMKYIISIp M HAKJIOHHBIE: | IPAMBIX B IIPOCTPAHCTBE M NEPIEHAMKYJISAPHOCTh MPSIMOM K
paccTosiHUE OT TOYKM JO | IUNIOCKOCTH.
IJIOCKOCTH, PacCTOSHUE  OT ®opMynupoBaTh NPU3HAK MEPIEHIUKYIIIPHOCTU MPSIMON
IIPSIMOM 10 TUIOCKOCTH. U TUIOCKOCTH, IPUMEHSATh €ro Ha MPaKTUKe: 00BbACHATh
MEePIICHANKYJIAPHOCTh pedpa KyOa v [uaroHaiy ero rpaHu,
KOTOpasi ero He COJEPKUT, HAXOAUTh JUTMHY JHaroHaiu Kyoa.
BbruucnsaTe BBICOTY NPABUIBHON TPEYTOJIBHONW U NPABUIILHON
YeTBIPEXYT0JIbHON TUPAMHM/I T10 JUTMHAM pEdep.
Pematp 3amaun  Ha  BBIYMCIIEHUS, CBfA3aHHBIE C
NEPNEHANKYIIPHOCTBIO  NPAMOM M IUIOCKOCTH,  C
UCIOJIb30BaHUEM TIPU PEIIEHUH TUIAaHUMETPUUECKUX (aKkTOB U
METO/I0B.
OOBACHATH, 4YTO  HA3bIBAIOT  MEPIEHIUKYJSIPOM |
HAKJIOHHOW M3 TOYKH K MJIOCKOCTH; MPOECKIMEN HAKJIOHHON Ha
II0CKOCTb. OOBSICHATH, YTO HAa3bIBAE€TCS PACCTOSHUEM: OT
TOYKH JI0 IJIOCKOCTH; MEXY NapajaeiabHbIMU IJIOCKOCTSIMU;
MEXAY TpAMOM W MapajjelbHOW €M IUIOCKOCTBIO; MEXKIY
CKPEIIMBAIOIMMHUCS MPAMBIMH.
Haxoautb 3TH paccTosiHMsL B MPOCTBIX CiydasX B KyoOe,
ApaMUEe, IpU3Me.
MonenmpoBaTh peanabHbIE CUTYallMU HA SI3BIKE T€OMETPHH,
UCCIIEIOBATh IOCTPOEHHBIE MOJEIU C MCHOJIb30BaHUEM
r€OMETPUYECKUX MTOHSITHH.
Hcnonb30BaTh MpH pelIeHUH 3a7a4 HAa TOCTPOEHUE CEUEeHU
TEOPEMY [Mudaropa, CBOMCTBA IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
Vbl VYriel B HPOCTPAHCTBE: YroJl AxTyanu3upoBaTb (aKThl W METOAbl IJAHUMETPHH,
MEXIY MEXAY NPAMON U IIJIOCKOCTBIO; | pEJIEBAHTHBIE TEME, IPOBOANTH AHAJIOTHH.
NPSAAMBIMU U JBYI'PAaHHBI yTOJ, JIMHEHHBIN JlaBathb omnpezneleHne yria Mexay IpsMOil U INIOCKOCTBIO,
IIJIOCKOCTAMH | YroJI ABYTPAHHOIO yria. dopMmynmupoBaTh TeopeMy O TpEX MNEpHEHAMKYIIpax |
(10 9) [leprieH IUKYyISAPHOCTD o0paTHYIO K HEil.
IIJIOCKOCTEH: [IPU3HAK Haxomute yrom Mexay mOpsSMOM M INIOCKOCTBIO B
MEPIIEHINKYJIIPHOCTH JBYX | MHOTOTPAaHHUKE, pacCTOSIHUE OT TOYKM J0 NpsIMOA Ha
miaockocteld. Teopema 0O TpEX | MUIOCKOCTH, MCIOJIB3Ysl TEOPEMY O TPEX MEPHEHIUKYIsApax.
MEPIIEHINKYIAPAX [IpoBomuTe Ha YepTexe NEPHEHAUKYISIP: M3 TOYKH Ha

MPAMYIO; U3 TOYKH HA IIJIOCKOCTh.




JlaBaTh onpeneneHue ABYIrpaHHOIO yria M €ro JIEMEHTOB.
OOBACHATH PAaBEHCTBO BCEX JMHEHHBIX YIJIOB JABYIPAHHOIO
yria.

HaxomuTth Ha uepTexe ABYrpaHHBI yroia mnpu pedpe
MIUPAMUJIbL, TTPU3MBL, IIApaJUIEIECIUIIEA.

JlaBaTh OIpeeICHNE yIiia MEXAY INIOCKOCTAMM.

JlaBaTh onpenenenue u GopMynupoBaTh NPU3HAK B3aUMHO
eI EeHINKY IS PHBIX [1JIOCKOCTEH.

HaxoauTh yrisl MeXay IIOCKOCTSIMU B KyOe M MUpaMuze.

Hcnonp3oBaTh Npu pelIEHUH 3a/lad OCHOBHBIE TEOPEMBI U
METO/IbI IIJIAHUMETPHH.

MonenupoBaTh peajbHble CUTyallUd Ha S3bIKE T€OMETPHH,
UCCIIEZIOBATh IIOCTPOCHHBIE MOZEIU C HCIOJIB30BAHUEM
TreOMEeTPUYECKUX MOHSITHH.

Hcnonb30BaTh MpH PELLICHUH 33124 HA TOCTPOEHUE CEYEHUN
COOTHOUIEHHMSI B IPSIMOYT OJIbHOM TPEYTOJIbHHKE.

MHuororpanau
KU

(10 9)

ITonstne MHOI'OT'PaHHHKA,
OCHOBHBIE AJIEMEHTHI
MHOT'OTpaHHUKA, BBITYKJIbIE U
HEBBINIYKJIbIE€ MHOI'OIPaHHUKY;
pa3BEpPTKa MHOTOIPaHHUKA.
ITpusma: N-yrosipHas npusMa;
I'PaHU ¥ OCHOBAHUS IPU3MBL;
npsiMasi ¥ HaKJIOHHAs IIPU3MBI;
OoKOBas M MOJHAs
IIOBEPXHOCTb MPU3MBI.

[Tapannenenunen,

NPAMOYT OJIbHbIN
napajieaenunesa u ero
CBOICTBA.

IInpamupa: N-yroJibHas

nupamMuyaa, rpaiHd 1 OCHOBAHHC
MUupamMuabl; OOKOBas M IOJIHAS

ITOBEPXHOCTh UPAMUBL;
IpaBuUjbHasi M yced€HHas
nupamua.

DJEeMEHTHI IIPU3MBI U
NApaMUIBL.

IIpaBunbHBIE MHOTOI'PaHHHKHU:
MIOHATHE IIPaBHIILHOT O
MHOI'OTPaHHUKA; IpaBUJIbHAs
npusma u I paBUJIbHAS
UpaMu/a; IIpaBUJIbHAS
TPEyroJibHas  NHUpaMHIa U

NPaBWIBHBIA TeTpasap; Kyo.
IIpencraBnenne o npaBUIIbHBIX
MHOT'OTPaHHUKAX: OKTasIp,
JOZICKa’Ip U UKOCASID.
CummeTpusi B NPOCTPAHCTBE:
CUMMeTpus OTHOCHTEIILHO
TOYKH, MPSAMOM, TITOCKOCTH.
OJeMEeHTbl  CUMMETPUU B
nUpaMHuIax,
napaieNenunenax,
NPAaBUIbHBIX MHOTOTPAHHUKAX.

AxTyanu3upoBaTb (AaKTbl U METOAbl IJAHUMETPHH,
peleBaHTHBIE TEME, IPOBOINUTH AHAJIOTUU.

JlaBath onpezaeneHue napajulelienuIena, paclio3HaBaTh €ro
BU/Ibl U U3y4YaTh CBOWCTBA.

JlaBaTh omnpeneneHue NUPaMUIbl, PACIO3HABAaThb BHJIbI
nupamuli, GopMyInpoBaTh cBoiicTBa pédep, rpaHeil U BHICOTHI
MIPaBUJILHOW MU PAMHUIBL.

Haxoautps momane mnojgHod M OOKOBOW IOBEPXHOCTH
MU PAMU/IBL.

JaBath onpeneneHre yCeUEHHON MUpaMUbl, HA3bIBATh €&
JJIEMEHTHI.

dopMmyIMpoBaTh ~ TEOpeMy O  IUIOHaAM  OOKOBOM
ITOBEPXHOCTH MPABUIIBHON yCEUEHHONW MUPaAMU/IBI.
Pemate 3amaum  Ha  BBIUMCIIEHHE, CBS3aHHBIE C

NApaMUJaMu, a TAKKE 33141 Ha TIOCTPOECHUE CEYEHUM.

JlaBatb onpeneneHue NpU3Mbl, paclio3HaBaTh BUBI IIPU3M,
n300pakaTh MPU3MBbI HA UEPTEKE.

Haxonuth muomanbs monHoON Wiid OOKOBOM MOBEPXHOCTH
MIPU3MBI.

W3yudate cooTHOmIeHUs Diinepa aig uncia péoep, rpaHeit u
BEPILIMH MHOT OIPaHHUKA.

N3yyaTte BHABI IPaBUIBHBIX
HAa3BaHHUs U KOJIMYECTBO I'PAHEH.

N3y4yaTh CUMMETPHIO MHOTOI' DAHHUKOB.

OOBACHATh, KakMe TOYKM HA3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTEIBHO JAHHOM TOYKH, IPSIMOW MM IUIOCKOCTH, YTO
Ha3bIBalOT ILIEHTPOM, OCBI0 HJM IIJIOCKOCTBIO CHUMMETPUU
¢burypsl.

[IpuBomuTs  mpuUMEpPHl  CUMMETPUYHBIX
apXUTEKTYype, TEXHUKE, IPUPOJIE.

MozenupoBaTh peajbHble CUTyallU Ha s3bIKE T€OMETPHH,
UCCIIEZIOBATh IIOCTPOCHHBIE MOJAEIUM C HCIO0JIb30BaHUEM
F€OMETPUYECKUX  IIOHATHH, UCTIONB30BaTh  Mojgo0ue
MHOT'OI'PaHHHKOB.

MHOT'OrpaHHUKOB, ux

buryp B




Brruncienne
MHOTOI'PaHHUKOB: péopa,
auaroHand, yruel. [lmomanb
OOKOBOI ~ TMOBEPXHOCTH  H
MOJTHOW MOBEPXHOCTH MPSMOI
MPU3MBI, TUIOMIA(h OCHOBAHUH,
TeopeMa 0 O OKOBOI
MOBEPXHOCTH TIPSIMOU TTPU3MBI.
[Tnomans 00KOBOIt
MOBEPXHOCTH U TIOBEPXHOCTH
MPaBUILHON MUPAMU/IBI,
TeopeMa O TUIONMAau OOKOBOU

SJIEMCHTOB

MOBEPXHOCTU yCEUEHHOU
MU PAMU/IBI

O6BEMBI [Tonatue o0 o6béMe. OO0BEM AxTyanu3upoBaTb (akThl W METOAbl MJIAaHUMETPHH,

MHOTOTPaHHU | MUPaAMUIbI, TPU3MBI pEleBaHTHBIE TEME.

KOB OOBbACHATb, KaK H3MEpPSAIOTCI O00BEMBI TeN, MPOBOISL

(8 1) AQHAJIOTUI0 C U3MEPEHHUEM IUIOIIAAEd MHOIOYTOJbHUKOB.

DopMyaMpoBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.

N3yuaTtb, BBIBOIUTH (hopMynbl 00bEMaA HPAMOYIOJBHOIO
napasuleenuIea, Ipu3Mbl U TUPaMUBL.

Bbruuciate 06bEM NpU3MBbI M MUPAMUIBI I10 UX DJIEMEHTaM.

[TpumeHATH 00BEM 111 pELIEHUs CTEPEOMETPUYECKUX 3a/1ay
U JUI1 HAXOKJECHUS I€OMETPHUECKUX BEJINYHUH.

MonenmpoBaTh peajbHbIE CUTYallHH Ha SA3BIKE I'€OMETPHH,
UCCIIEZIOBATh IIOCTPOCHHBIE MOJAEIU C HCIOJIb30BaHUEM
reOMETPUYECKUX TTOHSITUI

IToBTOpEHue: ITocTpoenue ceueHuii B CTpouTh CeueHHE MHOTOTPAaHHUKA METOJIOM CJIEOB.

ceueHwus, MHOTI'OI'PaHHUKE. JlaBaTb onpezeneHne pacCTOSHUS MeXAY (PUTypaMH.

paccTosiHusA U Brruncnenue paccTosHui: Haxonuts paccrosiHue MEXIY napajuleIbHbIMU

YTJIBI MEXAY ABYMs TOUYKaMH, OT IJIOCKOCTAMM, MEXAY IUIOCKOCTBIO U MAapajuleIbHON e

(8 1) TOYKHU J0 IPSIMOH, OT TOYKHU 0 | MPSIMOM, MEXKIY CKPEIIUBAIOIIMMUCS TPSIMBIMH.
MJIOCKOCTH; MEXIY CtpouTh NUHEHHBI YroJl JABYTPAaHHOIO YIJIa Ha uyepTexe
CKpEIMBAIOIUMHU CS MHOT'OTpaHHUKA U HAaXOAUTh €0 BEIUYHHY.

HPSMBIMH. HaxoauTsb yrisl Mexay IUIOCKOCTSIMA B MHOTOT pAHHUKAX
Brruncienue yrios:
MEXY CKPELMBaIOIIMMHUCS
IPAMBIMH, MEXKIY IPSIMON U
IUIOCKOCTBIO, IBYT PaHHBIX
YTJIOB, YIJIOB MEXKIY
IIJIOCKOCTMH
11 knacc

HazBanue OcHOBHOE copepxaHue OCHOBHBIE BU/IbI I€ATEIBHOCTH yUaIlUXCs

paszena

Tena Codepa u map: ueHTp, paauyc, | AKTyaau3upoBate  (akThl M METOAbl  IJIAHUMETPHH,

BpaleHUs JUaMeTp; IJIOINAJb | PEIEBAHTHBIE TEME, IPOBOAUTH AHAJIOTHH.

(12 4) IIOBEPXHOCTH cgepsl. | [laBaTh ompeneneHus cdepbl M IIapa, UX LIEHTpa, pajuyca,
B3aumHoe pacnonoxenue | auamerpa. Omnpenensite cdepy Kak ¢Qurypy BpaiieHus
cdepsl u IIJIOCKOCTH; | OKPY’KHOCTH.

KacaTelnbHas  IJIOCKOCTh K | MccienoBaTh B3aMMHOE paciioyiokeHue cepsl U MIOCKOCTH,

cdepe; nnomanb chepsi.
N3o6pakenue chepsl, mapa
Ha TJIOCKOCTH.
Ceuenus mapa.

IBYX cdep, WILTIOCTPUPOBATH 3TO HA YEPTEKaX M PUCYHKAX.
DopMyJIMpOBaTh OMNpPENEICHUE KacaTelbHOW IJIOCKOCTH K
cdepe, CBOWCTBO U MPU3HAK KacaTEIbHON MIOCKOCTH.
3HAKOMUTLCS C Ireoac3n4YC€CKUMHU JIMHUAMU Ha cq)epe.




[Mumuaapuyeckas
MTOBEPXHOCTb, oOpasyrommue
LHUJIMHAPUYECKON
MIOBEPXHOCTH, 0Cb
UWJIMHIPUYECK O
IIOBEPXHOCTH. Humusap:
OCHOBAHHUS u OoKoBas

MOBEPXHOCTh, OOpasyromas u
0Chb, IIOIIaAh OOKOBOM H
MTOJIHOM MOBEPXHOCTH.
N300pakeHne UWIMHApPAa Ha
MJIOCKOCTH. Pa3Béptka
HWIAHIPA.

CedeHus HUIMHIpA
(TII0CKOCTBIO, MapasuIeIbHON
WJIY NIEPIEHIUKYIIIPHON OCH
HUATMHAPA)

O6T>$[CH5[TB, 4YTO HA3BIBAIOT THWJIWHAPOM, HA3bIBATH €TI0

JJIEMEHTHI.

W3ydath, OOBSACHATH, KaK TMONYYUTh IWIMHAP NYTEM
BpalleHUs IPSIMOYT OJIbHUKA.

BeBomuTh, UCHONB30BaTh (GOPMYJIBI  UIsl  BBIYUCICHUS

MJI0Ma 1 OOKOBOW MOBEPXHOCTH ITUIMH]IPA.

N3yuarts, pacno3HaBaTh pa3BEepTKy LHJIMH/PA.

N3o0pakaTh MWIMHIP W €ro CEYEHUs IUIOCKOCTHIO,
NpOXOMsIIE  4Yepe3 €ero  ocCh, MNapajjieJbHOM WU
MEPIEHIUKYJISIPHOMN OCH.

HaxoauTs miomaam 3TUX cedeHun.

MopenupoBaTh peaibHbl€ CUTYallMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJAEIM C HCIOJb30BAHUEM
F€OMETPUYECKUX MTOHSITHH.

Konnueckass moBEepXHOCTS,

oOpasyromue KOHHMYECKOU
MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOMN MTOBEPXHOCTH.

KoHyc: ocHOBaHHE U BEpIIMHA,
oOpa3yromas ¥ 0Cb; IJIOIAb

OOKOBOI u ITOJIH O
MMOBEPXHOCTH. VYceu€Hnbliii
KOHYC: 00pa3yIollue 1 BbICOTA;
OCHOBaHMS H OoKoBas
TTOBEPXHOCT.

N300paxeHne KkoHyca Ha
mockoctu. Pa3BépTka KoHyca.
Ceuenus KOHYycCa
(TJIOCKOCTBIO,  MapajuiesibHON
OCHOBAHUIO, U IJIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY).

OOBCHATh, KAaKOE TEJO0 HA3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €T0 DJIEMEHTHI.

W3ydath, OOBACHATH, KaK TMOJYYUTh KOHYC MYTEM
BpaIlleHUs MPSIMOYTOJILHOTO TPEYTr OJIbHUKA.
N300paxaTh KOHYC M €ro CEUEHUs IUIOCKOCTHIO,

MPOXOAAIIEH Yepe3 OChb, U TNIOCKOCTHIO, MEPIEHIUKYIAPHON K
OCH.

N3yuars, pacno3HaBaTh pa3BEPTKY KOHYcCA.

BreBomuTh, HCMONb30BaTh (HOPMYIBI ISl BBIUKCICHHS
oA OOKOBON MOBEPXHOCTH KOHYCA.

Haxonutes miomagM CceYEeHUH, MPOXOASIINX
BEPIIMHY KOHYCA WM NEPNEHANKYIIPHBIX €r0 OCH.

OOBICHSATH, KAKOE TEJIO Ha3bIBACTCS yCEUEHHBIM KOHYCOM.

N3y4ath, 00BACHATH, KaK €r0 MOJYYUTh MYTEM BpaICHH
MPSIMOYT OJIBHOW Tparenuu.

BeiBoguTh, npuMeHATH (HOpMYNTy JUISL  BBIYMCICHHS
oA M OOKOBOM MOBEPXHOCTH yCEUEHHOTO KOHYCA.

qyepes

KomMmOunanms Tell
BpAIllEHUsI U MHOTOTPAHHHUKOB.
MHOrOrpaHHuK,  OIMCAaHHBIN
OKOJIO chepsr; chepa,
BIHCAaHHAsT B MHOT'OTPaHHUK
WM B TEJIO BPAIICHUS

AxTyanmu3upoBaTh (PAaKTBI W METOAbl IUIAHUMETPHH,
pEJEBAHTHBIE TEME, TPOBOAUTH AHAJIOTHH.

PemaTe crepeomerpuueckue 3agaum, CBA3aHHBIE C TEJIAMU
BpallleHMsl, IIOCTPOEHUEM CEUYEHHH Tel BpalleHHs, ¢
KOMOMHAIMAMU TeNl BpalleHHs W MHOTOTPAaHHHKOB Ha
HAaX0XKJIEHUE F€OMETPUUYECKUX BEIUYMH.

Hcnonp30BaTh MpU PELICHHH CTEPEOMETPUUECKHUX 3anad
MJIaHUMETpUUECKre (PaKThl U METOJbI 33/1a4l Ha BBIYUCIICHHE
U J10Ka3aTeNbCTBO.

MonenupoBaTh peanbHble CUTYallUM Ha SI3bIKE T€OMETPUH,
HCCJIENOBaTh IOCTPOCHHBIE MOJEINW C HCIOJIb30BaHUEM
F€OMETPUYECKUX MOHITUI

O0BEMBI TEI

(59)

IMousTue 00 00BEME.
OcCHOBHBIE CBOMCTBAa 00BEMOB
TelL

O0BEM nMIMHIPa, KOHYCA.
OO0BéM mapa u mIoIaab

cdepsl.

AxTyanu3upoBaTh (aKTBl W METOJBI
pEJIEBAHTHBIE TEME, TPOBOAUTH AHAJIOTHH.

BriBoguTh, mcnonbp3oBath (HOpMySbl 00BEMOB: TMPHU3MBI,
UWIMHApPA, NHPaMHUAbl, KOHYCa; YCEYEHHOM NHpaMHUAbl M
YCE4EHHOI 0 KOHYca.

IJIAHUMETPUH,

Pemarte crepecoMeTrpuyecKde 3aJadM, CBS3aHHBIE C
BBEIUUCIEHUEM 00 HEMOB.
dopmyarpoBaTh  ONpPENEICHHE IIApOBOTO  CETMEHTAa,

1IapoBOI'o CJIOA, ITapOBOro CEKTOpPA.




[Ipumensate  ¢opMysbl I  HaXOXACHUS  O0OBEMOB
LI1apOBOI'0 CErMEHTA, IIIapOBOI'0 CEKTOpA.
Pemate crepeoMmerpuyeckue 3ajaud, CBA3aHHBIE C
00BEMOM I11apa U TJIOMAALI0 Cephl.
MonenupoBaTh peaibHble CUTYallUH Ha SI3bIKE T€OMETPUH,
UCCIIEZIOBATh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX MTOHSITUH.
[TonoGHbIE Tena B AxTyanu3upoBaTb (aKThl W METOAbl IJAHUMETPHH,
npoctpaHcTBe. COOTHOLIEHMS | pejeBaHTHBIE TeME, TPOBOAUTH aHAJIOTHH.
MEXY wiomaasMu | Pemate  crepeomerpuyeckue  3aladM,  CBSI3aHHbIE  C
TOBEPXHOCTEH, 00bEMaMH | COOTHOIIICHHEM OOBEMOB M MOBEPXHOCTCH MOJOOHBIX TEl B
MOJ0OHBIX TeN IIPOCTPAHCTBE.
MonenupoBaTh peajbHbIE CUTyallUM Ha S3bIKE T€OMETPHH,
UCCIIEZIOBATh MOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
TreOMETPUYECKUX MOHSITHH
BekTops! Bektop Ha miockocTH U B AxTyanu3upoBaThb (akThl W METOAbl MJIaHUMETPHH,
KOoOpauHaThl | nmpoctpaHcTBe. Cl0XKEHHWE U | pelieBaHTHbIE TEME, IPOBOIUTH AHAJIOTUU.
B BBIYUTAHUE BEKTOPOB. OnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.
IIPOCTPAHCTB | YMHOKEHHUE BEKTOpa Ha YUCJIO. QopMynupoBaTh ~ MPAaBWIO  Mapajulefienuiiena  mpu
e (10 ) Pa3znoxxenne BekTOpa mo TPEM | CIIO)KEHUH BEKTOPOB.
HEKOMILJITAHAPHBIM ~ BEKTOpaM. CknajpiBaTh, BBIYMTATh BEKTOPbI, YMHOXAaTh BEKTOp Ha
[IpaBuno napamienenunena. YUCIIO.
Pemenue 3anau, cBA3aHHBIX N3yyaTh OCHOBHBIE CBOMCTBA 3TUX OIEpaLUil.
C  IPUMEHEHHEM  IPaBUI JlaBaTh onpeneneHne NpsIMOYyroJIbHOM CUCTEMbI KOOPAUHAT
JIEUCTBUH C BEKTOpaMU B IIPOCTPAHCTBE.
[IpsimoyronbHass — cucrema BbIpasuTh KoOpAMHATBI BEKTOpa 4epe3 KOOpAUHATHI €ro
KOOp/JIMHAT B IPOCTPAHCTBE. | KOHIIOB.
Koopaunatet BEKTOpA. BreBomuTh, MCMoOnb30BaTh (GOpPMYIYy UIMHBI BEKTOpAa H
[Ipocreiiue 3a71a4u B | pacCTOSIHUA MEXAY TOUKAMMU.
KOOpJAWHATax. YToil Mexay BrlpaxaTh cKaJlsIpHOE NPOU3BENEHUE BEKTOPOB YEpPE3 UX
BEKTOPaMHU. CkanspHoe | KOOpAUHATHI, BBIUUCIATH YroJl MEXAY JBYyMs BEKTOpamH,
IIPOU3BECHHE BEKTOPOB. | IBYMS MIPSIMBIMH.
Bbluncnenve yrioB  Mexay Haxomute yrom Mexay mOpsMOM M MJIOCKOCTBIO, YIOJ
MPSIMBIMU U TJTOCKOCTSIMHU. MEX]y IByMsl INIOCKOCTSIMHM aHAJIMTUYECKUMHU METOJaMH.
KoopanHaTHO-BEKTOPHBII BreiBoauTh, MCNOIb30BaTh (OPMYIy PACCTOSIHUSI OT TOUYKU
METOJ npu pelIeHuN | 10 TIOCKOCTH.
reOMeTPUYECKUX 3aJ1a4
[ToBTopenue, | OcHoBHBIE GUTYPHI, (DAKTHI, PewaTe npocreiimme 3a1aun Ha HAX0XKIEHUE JUIMH U YIJIOB
000011IeHNEe U | TEOPEMBI Kypca IIaHUMETPUH. | B TEOMETPHUECKHX (QUrypax, IpuMeHsTh Teopemy lludaropa,
cucTemMaTu3a | 3ajayd IUIAHUMETPUU U TEOPEMbI CUHYCOB U KOCHHYCOB.
1S 3HAHUM | METOJIbl UX PELICHMUS. HaxoauTs niomaab MHOTOyroJIbHUKA, Kpyra.
(7 9) OcHoBHbIE QUTYpBI, PAKTHI, PacnosnaBath mofo0HbIE (PUTYpBl, HAXOAUTH OTHOLICHMS
TEOpPEMBI Kypca CTepEOMETPUN. | JUIMH U IJIOILAIEH.
3amauu crepeoMeTpun u Hcnonp3oBaTh NpU pELIEHUU CTEPEOMETPUUYECKUX 3ahau
METO/Ibl UX peLICHUs (hakThl 1 METO/IbI JIAHUMETPUU
MOYPOYHOE NIJIAHUPOBAHME 10 kiacc, reomeTpus
Ne aara Tema ypoka
mmaH | ¢baxT
BBenenue B crepeomerpuio - 10 yacos
1. OCHOBHBIE MTOHATHUS CTEPEOMETPUU: TOUKA, IpsAMas, MII0CKOCTb,
ITPOCTPAaHCTBO
2. [TpaBuina n300paXkeHns: HA PUCYHKaX: U300 paKEHHUS MJI0CKOCTEH,
MapaieIbHBIX MPSIMBIX (OTPE3KOB), CEPEeIMHBI OTPE3Ka
3. [TonsATHS: MepeceKarolyecs MI0CKOCTH, IEPECEKAIOLIUECs psaMas U
MJI0CKOCTh




4. 3HAKOMCTBO C MHOTOTpAHHUKaMHU
5. W300paskeHne MHOTOIPAaHHUKOB Ha PUCYHKaxX
6. N300pakxeHne MHOTOIpaHHUKOB Ha POEKIIMOHHBIX YepTexKax
7. Ky0, ero pa3Béprku u Mmojenu
8. [Tupamupa, e€ pa3BEPTKU U MOAETU
9. CeyeHust MHOT OTpaHHUKOB
10. Koumponvnan paboma Nel no meme «Beedenue 6 cmepeomempuron
Ilpamvie u nnockocmu 6 npocmpancmee. Ilapannenvnocms npamoix u naockocmeit - 12 uacos
I1. B3anMHoOe pacrionoxeHne nNpsiMbIX B IPOCTPAHCTBE
12. [TapannenbHple TpsIMbIE B IPOCTPAHCTBE
13. [TapannenbHOCTh TPEX MPSIMBIX
14. [TapanienbHOCTh IPSIMOM U IJIOCKOCTH
15. VYTl ¢ COHANPABJICHHBIMU CTOPOHAMU
16. YTro1 Mexay NpsIMbIMU B IPOCTPAHCTBE
17. ITapajurenbHbIE INIOCKOCTH, X CBOKWCTBA
18. Terpasip
19. Ky6
20. [Tapannenenunen
21. ITocTpoenue ceuyeHuit
22. Konmponwvnana paboma Ne2 no meme «Ilpamovie u nnockocmu 6
npocmpancmee)
IleprieHAUKYISIPHOCTH NPAMBIX H ILUIOCKOCTEH - 12 yacoB
23. IlepnenauKyIsIpHbIE OPSIMBIE B IPOCTPAHCTBE
24, [IpsiMble, mapaJuieabHbIe TIIOCKOCTH
25. [Ipsimble, nepneH MKy IsIpHBbIE K INTIOCKOCTH
26. [Ipu3Hak neprneHauKyJJIspHOCTH MPSIMOUN U MIIOCKOCTH
27. Teopema o npsAMOi, NEPIEHAUKYISIPHON ILIIOCKOCTH
28. IlepneHIMKYIISIp M HAKJIOHHBIE
29. PaccrositHue OT TOYKHM 10 MIIOCKOCTH
30. PaccrosiHre OT npsiMOl J10 MIIOCKOCTH
31. Haxoxx/1eHue yrioB Mex,1y CKpeIMBAIOIMMUCS IPSIMbIMH B Ky0e
32. Haxoxx1eHue yrioB Mex1y CKpelMBaIOIMMKCS NPSIMBIMH B TUpaMHJIe
33. Pemenue 3anau
34, Konmponwvnaa paboma Ne3 no meme «llepnenoukynapnocms npamvix u
n10ckocmei)
Vbl Mexay NpsIMbIMH U IJIOCKOCTSAMU - 10 yacoB
35. Yrois Mexay npsiMOM U INIOCKOCTBIO
36. JIByrpaHHbIi yromu
37. JIvHEelHbIl yroa ABYrpaHHOr o yria
38. [lepneHAUKYJISIPHOCTh IIIOCKOCTEN
39. IIpu3Hak neprnesIuKyJISIPHOCTH IBYX IJIOCKOCTEN
40. HaxoxxeHnue yrioB MexJy MJIOCKOCTSIMU B KyOe
41. Haxoxnaenue yrioB Mexay MIOCKOCTSMU B TUPaMU/IE
42. Teopema o TpEX MepHeHANKYIIpax
43. Pemenue 3anau
44, Konmponvnaa paboma Ned no meme « Yenvt mesrcdy npamoimu u
naockocmamuy
Mnozozpannuku - 10 uacoe
45. [TonsiTE MHOTOTpaHHHKA
46. [Ipu3ma: npsiMast U HaKJIOHHAs
47. bokoBas 1 onHas NOBEPXHOCTh IPU3MBI
48. IIpsiMOYT OJIBHBIN NTapaJUIEICIUIEN U €r0 CBOWCTBA
49, [Mupamuna




50. ITomHast MOBEPXHOCTh MUPAMUJIbI
51. IIpaBusibHaAs U yCceUEHHAS THPAMU b
52. IIpaBHIBLHBIE MHOIOT PAHHUKHU
53. CuMMeTpus B IPOCTPAHCTBE: OTHOCUTENBHO TOUYKHU, IPSIMOU, IIIOCKOCTH
54. Konumpononaa paboma Ne5 no meme «Muozozpannuxuy
O0bEMbI MHOTOTPAHHUKOB - 8§ 4acoB
55. [Tonstue 06 00BEME
56. OCHOBHbIE CBOWCTBA 00BEMOB
57. O0béM mapasuienenumena
58. O0BEM MU PAMHMJIBI
59. O06BEM TPU3MBI
60. Brruncnenne 00bEMOB TeI
61. Pemenune 3agau
62. Hmozosas ammecmayua. Koumponvnas paboma Nob
IloBTOpeHue - 8 yacon
63. IlocTpoeHue cedeHnil B MHOTOTpaHHUKE
64. BrruncieHne paccTosHUN MEXAY ABYMSI TOYKaMU, OT TOYKH 10 IPSIMOI
65 Brluucnenue paccTOSTHUN: OT TOUKH 70 MJIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS TPSIMBIMU
66. BrluncieHne yriioB Mexxy CKpeIUBaOIUMUCS IPSIMBIMU
67. Brruucnenue yrioB Mexay NpsMON U IIIOCKOCTBEO
68. BrluucieHnue yrioB Mexay MI0CKOCTIMU
MOYPOYHOE IVIAHUPOBAHMUE 11 knacc, reomerpus
o aara Tema ypoka
) mmaH | dakT
TeJsia Bpamenus - 12 yacos
1. Cdepa n map. Ilnomans moBepxHOCTH cephl
2. B3aumMHoe pacronoxenue chepbl U TIIOCKOCTH
3. KacarenpHast iockocTh K cepe
4. Ceuenus mapa
5. Hunwsap
6. [Tnomaas 60OKOBOM M TTOJTHON TOBEPXHOCTH IUITUHAPA
7. CeueHus HUIMHAPA
8. Konyc
9. [1nomae 60KOBOH U MOJTHOM MOBEPXHOCTH KOHYCA
10. CeueHust KOHyca
I1. KomOuHanus Ten BpalieHus: ¥ MHOTOTPaHHUKOB
12. Konmponwvnaa paboma Nel no meme «Tena epawienusy
O0BéMmbI TEJI - S YacoB
13. [Tonstue 06 00bEMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEJL
14. O0BEM HMIIMHIIpA
15. O06bEM KOHYCa
16. O0bEM mapa, MapoBOro CerMeHTa, MapoBOro CEKTOpa
17. Koumponvnasa paboma No2 no meme «O0vémol meny
BekTops! M KOOpAMHATHI B IpocTpaHcTBe - 10 yacoB
18. BekTop Ha ni0ockocTH 1 B IpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB
19. YMHOX€EHHE BEKTOpa Ha YHUCIIO
20. PaznokeHnue BexkTopa no TpéM HeKOMIUIaHapHbIM BekTopaMm. [IpaBuio
napajuiesenunesa
21. Pemenue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM NIPABWII ACHCTBUN C BEKTOpaMHU
22. ITpsimoyronbHas cucteMa KoopauHaT B pocTpaHcTBe. KoopnuHaTel BeKTOpa




23.

HpOCTeI\/'IH_II/Ie 3aJ1a41 B KOOPAHWHATaXx

24, VYron mexny Bektopamu. CKaJIipHOE IPOU3BEJEHUE BEKTOPOB

25. Beluncienne yriioB Mexay NpsMbIMU U IIIOCKOCTSIMU

26. KoopanHaTHO-BEKTOPHBIN METOJ IPH PENIEHUU IT'€OMETPUYECKUX 3a4a4

27. Hmozosas ammecmayua. Konmponvnasa paboma No3
IloBTOpPEHME, 000011IEHHE U CUCTEMATU3AIUsl 3HAHMI - 7 4acoB

28. CeueHust MHOT OTPaHHUKOB

29. HaxoxaeHue yriioB Mex1y CKpeIMBaOIIUMHUCS TPIMbIMU

30. Haxoxenue yriioB Mexy NJI0CKOCTSIMU

31. Brruucnenue nionajgei MHOrorpaHHUKOB

32. Beruncnenne 00bEMOB Te

33. I1nomanm noBepxXHOCTEN TEJ BpallleHUs

34, OOBEMBI TE BpallieHUs
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