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Heaun n3yvyenus yueOHOro Kypca

BaxHOCTh yueOHOro Kypca reOMETpUH Ha YPOBHE CPEIHEro 00111ero oopazoBanus 00ycioBieHa
MPAKTUYECKON 3HAYMMOCTBIO METAaNIPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB 00YUYEeHUS F€OMETPHUH B
HaNpaBJICHUH JIMYHOCTHOTO Pa3BUTHS 00yyaromuxcs, GopMupoBanus GyHKIIMOHATFHONW MaTeMaTHYECKON
IPaMOTHOCTH, U3YYEHHS IPYTUX YUeOHBIX JUCUUIUIMH. Pa3BuTHE y yyamuxcs NpaBUIbHBIX MIPEICTABICHHUNA O
CYUIHOCTHU U MPOUCXOKIECHIUN T€OMETPUUECKUX aOCTpaKIuii, COOTHOIIEHUH PEATbHOTO U UCalIbHOTO,

XapakTepe OTPAKEHUSI MaTEMATUYECKON HayKOU SIBJIEHUH U IPOLIECCOB PEAJILHOTO MUPA, MECTE T€OMETPUU B
CUCTEME HayK M POJIM MAaTEMAaTUYECKOT0 MOJIEIMPOBAHMS B HAYYHOM MO3HAHUM U B IPAKTHKE CIIOCOOCTBYET
(OopMHPOBAHKIO HAYYHOTO MUPOBO33PEHHS YUAIIUXCS, @ TAK)KE KAUECTB MBIIUICHUS, HEOOXOAMMBIX JIJIs
a/larTaliuy B COBPEMEHHOM OOIIECTBeE.

['eomeTpus siBIIsIETCSI OJHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CpPEeIHETO 00IIero o0pa3oBaHus, Tak KaK
o0OecrieurBaeT BO3MOXKHOCTb H3Y4YEHMs] KaK JUCUUIUIMH €CTECTBEHHO-HAyYHOW HamNpaBlIE€HHOCTH, TaK U
T'YMAaHUTAPHOM.

Jloruueckoe mblluieHne, GopMUpyEMOe MPU U3Y4EHUU 00yUYaIOITUMHUCS MOHATHITHBIX OCHOB T€OMETPUUI
Y TIOCTPOCHUH IIETIOYKHU JIOTHYECKUX YTBEPKICHHUH B X0JI€ PEIICHHS TCOMETPUYECKUX 3a/1a4, YMEHHUE BBIIBUTaTh
U ONIPOBEpraTh rUNoTe3bl HEMOCPEICTBEHHO UCIIONIB3YIOTCS P PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O IIUKJIa,
B YaCTHOCTH M3 Kypca (PU3HKH.

YMeHne OpUeHTUPOBATHCA B IPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO BCEX 00JIACTAX AEATEIbHOCTU
yenoBeka. OpreHTaIus YeI0BeKa BO BpEMEHH U ITPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE €T0 COLUAIBHOIO
ObITHS, OopMa OTPAKEHUSI OKPYKAIOILIET0 MUPA, YCIOBUE YCIEIIHOTO O3HAHMS U aKTUBHOTO IIPeoOpazoBaHus
neiictBuTenbHOCTH. OnepupoBaHie MPOCTPAHCTBEHHBIMU 00pa3aMy 0ObEAMHSET pa3HbIe BUABI YIEOHOU
TPYJIOBOM AESITENLHOCTHU, SBISETCS OAHUM U3 MPO(ecCHOHAIBHO BaXKHBIX KAaUeCTB, IOATOMY aKTyajbHa 3a/Ja4ya
(dbopmupoBaHUs y 00yUYaAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIUICHUS KaK Pa3HOBUIHOCTH O0Pa3HOTO MBIIUICHUS —
CYILIECTBEHHOT'O KOMIIOHEHTa B OJIMOTOBKE K MPAKTUYECKON JAESTEIbHOCTH M0 MHOTUM HAIPABIICHUSIM.

Llens ocBoeHMsT TporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypOBHE OOydeHHUS —
o0mieoOpa3oBarenbHOoe W OOLIEKYIbTYpHOE pa3BUTHE OOyYaroIIUXCs uepe3 o0ecrneyeHHe BO3MOKHOCTH
NpUOOPETEHUSI M HCIOJIb30BAaHHUA CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHWW W JCHCTBHM, CHenu(UIHBIX
re€OMETPUH, BO3MOKHOCTH YCIIEHUTHOTO MPOJODKEHUS OOpa3oBaHHs IO CHEHUAIBHOCTSM, HE CBS3aHHBIM C
MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[TporpammMa o reomeTpur Ha 6a30BOM ypOBHE IpeJHa3HaueHa JJIs 00YJaloUUXCs CPEeJHEN IIKOJbI, He
WCIBITHIBABUINX 3HAUMUTENbHBIX 3aTPYAHEHUH HAa YPOBHE OCHOBHOIO 00Iero odpa3oBaHus. Takum oOpazom,
oOyyaromuecss Ha 0a30BOM YpOBHE [OJDKHBI OCBOUTH OOIME MaTeMaTW4YecKHe YMEHHUs, CBSI3aHHbBIE CO
cnenu@uKoil TeOMETpUU W HEOOXOAUMBIC NJIs KU3HH B COBPEMEHHOM oOIiecTBe. Kpome 3TOro, OHU MMEIOT
BO3MOYKHOCTh H3YYUTh TI'€OMETpHUIO Ooyiee TIIIyOOKO, €CiIM B JalbHEHIIeM BO3HUKHET HEOOXOAMMOCTb B
reOMETPUUYECKUX 3HAHUSAX B MPO(PECCHOHAIBHOMN 1€ TEIbHOCTH.

JlocTikeHre Ield OCBOEHHUsSI IpOorpamMMbl O0ECHEeUMBACTCS pELIEHHEM COOTBETCTBYIOIIMX 3aj1ady.
[IproputeTHbIME 331auaMu OcBOeHUS Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sIBISIFOTCS:

® (opMmupoBaHHE MpEJICTaBIEHUS O TEOMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl M OCO3HAaHUE €&
B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (QopMupOBaHHE TIPEJCTaBICHHS O MHOTOTPAaHHUKAX M TelaxX BpalleHUs Kak O BaXHEHIINX
MaTeMaTHYECKUX MOJIENSIX, TO3BOJISIONINX OMKUCHIBATh M U3y4YaTh Pa3HbIE SIBICHUS OKPYXKAIOIIEr0 MUpA;

® (opMupoBaHHE YMEHMs paclio3HaBaTh Ha 4YepTekaX, MOJENAX M B pealbHOM MUPE MHOTOIPDAaHHHUKHU U
TeJa BpalleHHUS;

® OBJIAJICHHE METOaMU PELICHNUs 337a4 Ha IOCTPOSHUS Ha U300paKEeHUX POCTPAHCTBEHHBIX (pUTyD;

e (opmupoBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHATHSMH O MHOTOTPaHHUKAX W TEJIaX BPAIICHUS U
UX OCHOBHBIMH CBOICTBaMU;

® OBJIAJICHHE aJITOPUTMAMHU pPEIICHHUs] OCHOBHBIX THIOB 3a/a4; (OPMHPOBAHWE YMEHHUS IPOBOIUTH
HECJIO’KHBIE JJOKa3aTeNIbHbIE PAaCCY)KICHHS B XOJ1€ PELICHUs CTePEOMETPUYECKHX 3a/1au U 3aay C MPAKTUYECKUM
COJIEp’KaHUEM;

® pa3BUTHE MHTEUIEKTYalbHBIX M TBOPYECKMX CHOCOOHOCTEH 0oOy4aromuxcs, I03HaBaTeIbHOMN
AKTUBHOCTH, UCCIIEIOBATEIHCKIX YMEHHH, KDUTUIHOCTH MBITIUICHUS;

® (opmupoBaHue (YHKIMOHATBHOM TI'PaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMEHHME paclo3HaBaTh
MIPOSIBJIICHUSI TEOMETPUIECKUX TOHATHIA, OOBEKTOB M 3aKOHOMEPHOCTEH B pEATbHBIX KM3HEHHBIX CHUTYAIHAX U
NPU U3YYEHHUH JPYTUX y4EOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (hopMyaupoBaTh
WX Ha S3bIKE T'€OMETPUM M CO3JaBaThb I'€OMETPUYECKHE MOJENH, NMPUMEHSITh OCBOCHHBIN TI€OMETpUYECKUN



anmapaTr A7 peuleHHs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lady, WHTEPIPETUPOBATh WU OLIEHHWBATH MOJy4eHHBIE
pe3yIabTaThI.

OTnuuuTEeNbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCSl BKIIIOUEHUE B KYypC CTEPEOMETPHH B Hadalle ero
W3YYCHHUS 3a/1a4, PelIacMbIX Ha YPOBHE WHTYUTHBHOTO MO3HAHUS, W ONpPEISIEHHBIM 00pa30M OpraHU30BaHHAS
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JJOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUSI, CTUMYJIUPYET
MPOTEKAHHWE UHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K JaJIbHEHIIEMY W3yUEHHUIO MPEIMETA.

[Ipenmourenue oTaaéres HAMIAIHO-KOHCTPYKTUBHOMY METO/1y OOyUY€HUSsl, TO €CTh TEOPETUUECKUE
3HaHUS UMEIOT B CBOCM OCHOBE YyBCTBEHHOCTh IIPEIMETHO-TIPAKTUUECKON JesiTenbHOCTH. PazButue
MIPOCTPAHCTBEHHBIX MPEICTABICHUN Y YUaIUXCs B Kypce CTePeOMETPHUH MPOBOJUTCS 3a CUET pelIeHHs 3a/1a4 Ha
CO3JIaHHE MTPOCTPAHCTBEHHBIX 00Pa30B U 33/1a4 HA ONEPUPOBAHUE MIPOCTPAHCTBEHHBIMU 00pa3amu. Co3anue
o0Opa3za MpOBOJUTCS C OMOPOM Ha HATJISTHOCTD, @ ONIEPUPOBAHKE 00PA30M — B YCJIOBHSIX OTBJICUCHHSI OT
HarJISIZIHOCTH, MBICIIEHHOT'O U3MEHEHUS €0 UCXOIHOTO COACPIKAHUS.

OcHOBHBIE cojiepxkareibHble JUHUM Kypca «['eomerpum» B 10-11 knaccax: «MHOTrOrpaHHHUKNY,
«IIpsiMble W TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpaimieHus», «BeKkTopbl U KOOPAMHATHI B MPOCTPAHCTBEN.
dopMHUpOBaHUE JTOTUYECKUX YMEHUN pacIpeiesieTcss He TOJNbKO MO COJepKaTeIbHBIM JIMHUSAM, HO U IO TOJaM
oOydeHusl Ha YPOBHE CpEIHEro o0IIero 00pa3oBaHuUs.

Copnepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTaM ocBoeHus [IpumepHoii
pabodeil mporpamMMbl, PaCHpPENCIEHHBIM 10 TOAaM OOy4YeHUs, CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOOBI
OBJIQJICHHE TEOMETPUUECKUMU MOHATHAMH ¥ HABBIKAMU OCYIIECTBIISJIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJIFOZICHHEM TIPUHIIMAIA TPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKIIOYAINCh B OOIIYIO CHCTEMY
TE€OMETPUUYECKUX MPEACTABICHUI 00ydaromuxcs, pacupss U yrayossis e€, oopaszysi MpouHble MHOXKECTBEHHbBIE
CBSI3H.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B YueOHOM 1u1aHe Ha U3y4eHHE T€OMETPHH OTBOAMTCS HE MeHee 2 y4eOHBIX yacoB B Henenmo B 10 kiacce
u 1 yuebGHOro yaca B Hefento B 11 kimacce, Bcero 3a aBa roja o0Oydenus He MmeHee 102 yueOHbIX yaca.
IInanupyemMblie npeaMeTHble pe3y/abTaTbl ocBoeHHs [IpuMepHoii padoyeii nporpammel Kypca (1o rogam
00y4eHms)

[IpenmerHbIe pe3ynbTaThl M3YYEHHs] TEOMETpUU Ha 0a30BOM ypPOBHE OPHUEHTHPOBAHBI HA JTOCTH)KEHUE
YPOBHS MaTeMaTU4YeCKOW I'paMOTHOCTH, HEOOXOJUMOIO Il YCIIEIIHOTO PELICHUs 3a]lad B pealbHOM >KU3HU U
CO3/IaHHE YCIOBHM JUIsl UX OOIIEKYIbTYPHOI'O Pa3BUTHS.

OcBoenne yuebHOro kypca «l'eomeTpusi» Ha 06a30BOM ypOBHE CpeJHEro oOuiero oOpa3oBaHUS JTOJKHO
o0ecrneunBaTh JOCTUKEHHUE CIEAYIOUINX MTPEIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB:

10 knacc

e OnepupoBaTh MOHATUSAMU: TOUYKA, IPSAMasi, INIOCKOCTb.

e [IpUMEHSTh AKCMOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX NP PELICHUH T€OMETPUYECKUX 3a/a4.
e OnepupoBaTh MOHATUSAMU: APATUIETBHOCTD U EPIEHANKYIIPHOCTh NPSAMBIX U MIJIOCKOCTEH.

e KnaccuguuupoBarh B3aMMHOE PacoOIOKEHUE MPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yrojl, TpaHU JABYTPAHHOTO Yria, peOpo ABYIPaHHOIO YIJa;

JIMHEMHBIN yroy IBYTPAHHOIrO yria; rpajgycHasl Mepa IByTPaHHOIO yria.

e OnepupoBaTh NOHSTUSMHU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIIYKIbII MHOTOTPAHHUK, 3JIEMEHTHI
MHOT'OTpaHHUKA, IPABUJIbHBI MHOTOTPaHHHUK.

e PacrozHaBaTh OCHOBHBIE BU/bl MHOTOTPAHHUKOB (IMpaMuja; NpU3Ma, IPSIMOYTOJIbHBIM MapajuleIenunesn,
Ky0).

e KnaccupuuupoBarh MHOTOIpAaHHUKH, BbIOMpass OCHOBaHUS Uil KJacCHU(pUKaUuu (BBINYKJIbIE U
HEBBINYKJIbIE MHOIOTPAHHMKH; IPABWIBHBIE MHOTOTPAaHHMKHM; MpsIMbIE M HAKJIOHHBIE IIPU3MBI,
MapajuIeJICTUTIC B ).

e OnepupoBaTh MOHATUSAMU: CEKYILAsl IUIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

e OODBICHATH MPUHIUIIBI TOCTPOEHHUS CEUEHUMN, UCTIOIb3YsI METOJ CIIE/I0B.
¢ CTpOUTh CEUEHHUs] MHOT'OI'PAaHHHKOB METOJIOM CJIEZIOB, BBINOJHATH (BBIHOCHBIE) IIOCKME YEPTEXH M3
PUCYHKOB IIPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

e Pemarh 3amaun Ha HaX0XKJIEHUWE T€OMETPHUUECKHMX BEJIMYHMH MO 00pa3liaM WIHM alropuTMam, MpUMEHSs
U3BECTHBIE aHAJIMTUYECKHE METOABI IIPU PEIICHUN CTAaHAAPTHBIX MaTEMAaTUYECKUX 3a/1ay Ha BBIUMCIIEHHE
paccTosHUM MEXIy JByMS TOYKaMH, OT TOYKH JO MpPsIMOW, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPEILMBAIOINMUCS IPSIMBIMHU.



e Pemath 3a7aun Ha HAXOXKJICHHE T€OMETPUYECKHUX BEIWYHMH 1O 00Opa3liaM WM aJroputMam, MpUMEHss
M3BECTHHIC aHAJIMTUYECKHE METOJbI IPU PEIICHUU CTaHAApPTHBIX MAaTEMaTHYECKUX 3a/lad Ha BBIYMCIICHUE
YIJIOB MEXAY CKPEUIMBAIOLIUMUCS MPSAMBIMHU, MEXIY NPSIMONH M IUIOCKOCTBbIO, MEXAY IJIOCKOCTSMH,
JIBYTPAHHBIX YTJIOB.

e Boruncnsate 00bEMBI U TUIOLIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpaMUAA) C MPUMEHEHHEM
GbopMyIl; BBIUUCISATH COOTHOLIEHUS MEXAY IUIOMAIASIMHU [OBEpXHOCTEH, O00bEMaMHU MOJO00HBIX
MHOT'OTPaHHHUKOB.

e OnepupoBaTh NOHATUAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU; LIEHTP, OCh U
IJIOCKOCTh CUMMETPUU (UTYPBI.

e 3Biekarh, NpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UH(POPMALIMIO O TPOCTPAHCTBEHHBIX T€OMETPHUYECKHUX
¢burypax, IpeAcTaBICHHYIO Ha YepTekax 1 PUCYHKaX.

e [IpumensaTp reomeTpuueckue GakThl s PEHICHUS CTEPEOMETPHUECKUX 3a]ad, MPEeAIoaratonmx
HECKOJIBKO LIaroB PeUIeHHs, €CIH YCIOBUS MPUMEHEHUS 3a/IaHbl B ABHOU (opMe.

e [IpumeHsTh mpocCTeliliMe MPOrpaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CHUCTEMBI MpU
pELIEHNN CTEPEOMETPUUECKUX 3a/1aU.

e [IpuBOANTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MIPUPOE U KU3HU, PACIIO3HABATH IIPOSIBICHUE
3aKOHOB T€OMETPUHU B UCKYCCTBE.

e [IpuMeHATh TONyYEHHBIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh pealibHble CHUTYallMd W TMPUMEHSTh
W3yYCHHBIC TOHATHA B TIPOILECCE IOWCKA PEHICHHS MaTeMaTHYeCKH CQOPMYIMPOBAaHHOW MPOOIEMBI,
MOJICTIMPOBaTh pealbHble CHUTYyalldd Ha S3bIKE TE€OMETPHH, HCCIEOBaTh IOCTPOCHHBIE MOJETH C
HCI0JIb30BAaHUEM F€OMETPUUECKUX MOHATUM U TEOpeM, ammapaTa ajireopsl; pelmarb IpakKTHUYEeCKUE 3a1a4H,
CBSI3aHHBIE C HAXOXJICHUEM T'€OMETPUUECKUX BEIIUYUH.

Conep:xkanue yueOHOro Kypca (1o rogam o0y4eHus)

10 xknace

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TMOHATUS CcTepeoMeTpuu. Touka, mpsiMast, IUIOCKOCTb, MHpocTpaHcTBo. Ilonarue o6
AKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHHe HpsMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLIUECS, IapajljIelIbHBIE U
CKpeuuBaromuecs npsmele. llapamnenbsHOCTh IPSMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE: MapalIe/IbHbIE NPSMbIC B
[IPOCTPAHCTBE;, MApAICIBHOCTh TPEX IMPAMBIX; MApaUICIBHOCTh IPAMOM M IUIOCKOCTH. YTIBI C
COHAINPABJICHHBIMA CTOPOHAMH; YIrOJ MEXKIy HpsMBIMH B IpOCTpaHCTBE. llapamienbHOCTh IUIOCKOCTEH:
napajJiesibHble TJIOCKOCTH; CBOWCTBA MapajuleNbHbIX MockocTel. [IpocTeiine npocTpaHcTBEHHbIE (PUTYPHI Ha
IUIOCKOCTU: TETPAdAp, KyO, Napajuiesienune]l; IOCTPOCHUE CEUEHUH.

IlepneHgUKyYIAPHOCTE MPSAMON M IUIOCKOCTU: NEPHEHAUKYJISAPHBIE IPSAMBIE B IPOCTPAHCTBE, NPAMbIE
MapaJuleJIbHbIE W TEPIEHANKYISAPHBIE K IUIOCKOCTH, INPU3HAK MEPIEHIUKYIIPHOCTH IPSIMOM M IUIOCKOCTH,
TeopeMa O MPSAMOU MEPIIEHIUKYIAPHON TUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJ MEXAY NPSAMOU U INIOCKOCTBIO;
JBYTPAHHBIN YTOJI, JIMHEWHBIA YIOJl ABYTPAHHOTO yria. [IepneHauKymsap U HaKJIIOHHBIE: PACCTOSHHUE OT TOYKH J0
IUIOCKOCTH, PAacCTOSIHME OT MPSIMOM /0 IJIOCKOCTH, MPOEKIUs (Urypbl Ha IJIOCKOCTb. IleprneHauKynspHOCTb
IIJIOCKOCTEM: IIPU3HAK MTEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEX neprneHIuKyspax.

MHuororpaHHuKHu

[lonsiTHE MHOTOIpaHHHMKA, OCHOBHBIE DJJEMEHTbl MHOTOTPAaHHHKA, BBIYKJIbIE W  HEBBIIYKIIbIC
MHOTOTPaHHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipum3ma: N-yronpHass Npu3Ma; I'paHd M OCHOBAaHUS IPU3MBL
npsiMasi U HaKJIOHHAas NpU3MbL; OOKOBas M TMOJHAsl MOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMoyroiabHBIN
napajJiesienunes] u ero cBoiictea. [lupamuna: N-yronpHast mupamMua, rpaHd ¥ OCHOBAaHHUE MUPAMUIbI; OOKOBast U
IIOJIHAsI MOBEPXHOCTh NUPAMUBI, NpPaBUIbHAS M YCEUEHHAs NUpaMuia. DJIEMEHTHl NPU3Mbl U IMHPAMHJIBIL.
IIpaBriibHBIE MHOTOTPaHHMKH: IOHSTHE INPAaBUIBHOIO MHOIOIPDAaHHUKA; INpaBUbHAs NpHU3Ma M IPaBUIbHAS
NMpaMK/ia; IpaBUIbHAS TPEYroJibHas MUpaMujia U NMpaBUWIbHBIN TeTpadap; KyO. IIpencraBienue o mpaBHIIbHBIX
MHOTOTpaHHHUKAX: OKTa’dap, N0AEKadip U ukocadap. CedeHus Npu3Mbl U TUPAMUIBL.

CummeTpusi B TNPOCTPAHCTBE: CUMMETPUS OTHOCHUTENIBHO TOYKH, MPSMOM, IUIOCKOCTH. OJIEMEHTHI
CUMMETPHUH B IUPAMHUJaX, apauIeIeUIe1aX, TPaBUIbHBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHaiu, yrisl. [lnomaas 60KkoBOH MOBEPXHOCTU U
MIOJIHOM TMOBEPXHOCTU MPSAMOM MPHU3MBI, IUIOIIAAh OCHOBAaHHM, Teopema O OOKOBOM IMOBEPXHOCTH MPSIMOMN
npu3mbl. [lnomans OGOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH NPABWIIBHOW MHpaMHJIbl, TeOpemMa O IUIOMIAAN
yceu€HHoi nupamuabl. [lonstue 06 06béme. OObEM MUPAMUIBL, TPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXY IJIOLIAIIMU IOBEPXHOCTEH, 00BEMaMu
MMOIOOHBIX TEI.



TemaTuyeckoe NIaAHUPOBaHUE YUeOHOr0 Kypca (1o rogam o0yuyeHus)
10 kaacc (68 yacoB)

Ha3zBanue OcHOBHOE cojiepKaHue OCHOBHBIE BU/IbI IEATEIBHOCTH YYaIIUXCS
paszaena
Beenenne B | OCHOBHBIC TIOHSATHS Axryanu3upoBatb (AaKThl ¥ METOABl IUIAHUMETPHH,
CTEpEOMETpHU | CTEPEOMETPUH: TOUKA, IIpsIMasi, | peJeBaHTHBIE TEME.
10 IUIOCKOCTB, IPOCTPAHCTBO. [Tonmyyats mpeacTaBiaeHHUs O MPOCTPAHCTBEHHBIX (HUTypax,
(10 4) [TpaBuia nzoOpaskeHus Ha pa3buparthb mpocTenime npaBuiIa H300pakeHust STHX GUTyp.
pPHUCYHKaxX: U300paskeHMsI N300pakaTh NpsMYIO U IJIOCKOCTh HA PUCYHKE.
IUIOCKOCTEH, apauIenbHbIX Pacrnio3HaBaTh MHOTOTpaHHUKH, THPAMHy, KyO, Ha3bIBaTh
HPAMBIX (OTPE3KOB), CEPEAUHBI | UX HIEMEHTBHI.
orpeska. [lonsTus: Jlenatb pUCYHOK Ky0a, MUpaMuIbl, HAXOAWUTh OIIUOKH B
HepeceKaroInecs MIOCKOCTH, | HEBEPHBIX M300paKEHHUSX.
nepeceKaroIuecs npsmas u 3HAKOMHUTBCSI C CEUYCHHUSMH, C METOJIOM  CIIE/IOB;
IUIOCKOCTb. UCMOJb30BaTh JJIsl TOCTPOEHUS] CEYEHHUsS METOJ| CIEJOB,
3HaKOMCTBO C | KpaTKO 3aMMChIBATh IIArd MOCTPOSHHSI CEUCHUSI.
MHOTI'OI'paHHUKaMH, Pacnio3HaBaTh BHJ CeueHHMs U OTHOLIEHWH, B KOTOPBIX
n300pakeHune cedeHue JenuT pedpa Kyda, HaXOIUTh IJIONIAIb CEUYCHHUS.
MHOTI'OI'DAaHHHKOB Ha PUCYHKaX, Hcnonp3oBare mnogoOue Mpu  pelleHUuH 3aJad  Ha
Ha TPOEKIMOHHBIX YEepPTEeXaxX. | MOCTPOCHHUE CCUCHHIA.
HauanbHble cBeieHus 0 KyOe u 3HaKOMHUTbCS  C  aKCMOMAaTUYeCKMM  IOCTPOECHUEM
nupamuie, MX pa3BEPTKH H | CTEPEOMETPUHU, C aKCHOMAMH CTEPEOMETPUHU M CIICACTBUSMHU
MO/IEJIN. CeueHus | U3 HUX.
MHOTOT'PaHHHKOB. WnmocTpupoBaTh aKCHOMBI PUCYHKaMHU M MIPHUMEPaMU U3
[TonsATHE 00 AKCHOMATHUECKOM | OKpY>Karolei 00CTaHOBKU
IOCTPOGHHH  CTEPEOMETPHH:
aKCUOMBI ~ CTEPEOMETPUM U
CJICZICTBHS U3 HUX
[Tpsamble | Bzaumnoe pacroyio’keHue AxTyanusupoBaTb (AaKThl U METOJbl IUIAHUMETPHH,
U IUIOCKOCTH | IPSAMBIX B TMPOCTPAHCTBE: | PEIICBAHTHBIC TEME, IIPOBOIUTH AaHAJIOTHH.
B nepeceKaromuecs, [TepeuncasiTb BO3MOXKHBIE CIIOCOOBI PACIIONIOKEHUS ABYX
NPOCTPAHCTB | apaieNbHbIC U | IPSMBIX B POCTPAHCTBE, WILTIOCTPUPOBATH UX HA MPUMEpax.
€. CKPELIMBAIOIUECS MPSIMBIE. JaBate  ompeneneHHe — CKpPEIIMBAIOUIMXCS  MPSMBIX,
[TapamtensHo | [TapainenbHOCT NPSIMBIX U GbopMynupoBaTh MPU3HAK CKPELIMBAIOIIUXCS NPSAMBIX H

CTb MPSIMBIX

u

MJIOCKOCTEH
(12 9)

IJIOCKOCTEN B IPOCTPAHCTBE:
napasuleibHbIE TPSIMbIE B
IIPOCTPAHCTBE; NapajlIeIbHOCTh
TPEX NPSAMBIX; NAPATUIETbHOCTD
MPSIMOU U TNIOCKOCTH. YTJIBI €
COHAIIPaBIICHHBIMU CTOPOHAMU;
YTOJI MKy IPSAMBIMU B

IIPOCTPAHCTBE.
ITapajteIbHOCTD IIIIOCKOCTEM:
napajijieibHble IIJIOCKOCTH;
CBOMCTBA HapajuIeIbHbIX
IIJIOCKOCTEM.

IIpocreiimne

MIPOCTPAHCTBEHHbIE QUTYPHI HA
IUIOCKOCTH:  TeTpadap, Kyo,
napasulesienuIe]; MOCTPOEHUE
ceueHuM

IIPUMEHSATD €r0 IIPU PEIIECHUH 3a1a4.

Pacno3naBate npusmy, Ha3bIBaTh €€ HIIEMEHTHI.

Ctpouth cedeHns MpU3Mbl Ha TOTOBBIX UYEPTEkKax.

[lepeuncnsiTb BO3MOXHBIE CIOCOOBI B3aUMHOT'O
PacCIOJIOKEHUS IIPSIMOM U INIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOAUTH COOTBETCTBYIOIIHE IPUMEPHI U3 PEATTLHOMN )KU3HU.

JlaBaTe  ompeneneHue  IMapauIeIbHOCTH  NPSAMOU U
IJIOCKOCTH.

@opMynHMpoBaTh MPU3HAK [APAIUICIBHOCTA MPAMOU H
IJIOCKOCTH, YTBEPXKACHUE O MPSIMOUW IEepecedeHus JBYX
IIJIOCKOCTEM, MPOXOIALINX YEPE3 NapalIeIbHBIC IIPSMBIE.

Pemate mpakTtuueckue 3amauu Ha IMOCTPOCHHE CEYECHMM

MHOT'OTpaHHHKA.

OOBSCHATD city4au B3aMMHOI'O pacmoIoKeHUs
IIJIOCKOCTEM.

JaBatb  ompeneneHue — mapaUIeIbHBIX  IUIOCKOCTEM;
IPUBOJIUTH NPUMEPHI U3 PEATbHOW KU3HU M OKpYXKarOUIeH
00CTaHOBKH, WUTIOCTPUPYIOIINE NapaiebHOCTb
IIJIOCKOCTEM.

Hcnons3oBath pU3HAK napauieIbHOCTH IBYX
IJIOCKOCTEM, CBOMCTBA MApaJUICJIBHBIX IUIOCKOCTEH IpHU




pELIeHUH 33/a4 Ha TIOCTPOCHUE.

OOBACHATD, UTO HA3bIBACTCS MAPAIICITLHBIM
NPOEKTUPOBAHUEM U KaK BBIITOJIHIETCS TPOCKTUPOBAHHE
¢buryp Ha mIOCKOCTb.

N300pakaTh B Mapauie]bHOH MPOEKUIUH pa3INYHbIC
reoMeTpruIecKue (PUryphl.

MopenupoBaTh peajibHbIe CUTYalllH Ha S3bIKE T€OMETPHH,
UCCJIEOBaTh IIOCTPOEHHbIE MOJEIM C HCHOJIb30BaHHEM
reOMETPUYECKHX TTOHSITHI.

Hcnonp3oBaTe Opu  pelIeHMH 33aJad Ha IOCTPOCHHE
CEYCHUH NOHATHE MApPAIUICTbHOCTH, TNPU3HAKH M CBOMCTBa
napajuIeNIbHBIX NMPSIMBIX HA MJIOCKOCTH

[lepnenguky | IlepneHIuKyIApHOCTH AxryanusupoBaTb (AaKTbl U METOJbl IUIAHUMETPHH,
JSIPHOCTH IPsIMOM u IJIOCKOCTH: | PEJIEBAHTHBIE TEME, IIPOBOJAUTH AHAJIOTHUH.
IPSIMBIX U NEPIECHIUKYIJIAPHBIE NIPSIMBIE B OOBACHATb, KAaKOM Yroj Ha3bIBaeTCAd YIJIOM MEXAY
IUIOCKOCTEW | MPOCTPAHCTBE, IpsIMbIE | IEPECEKAIOIIUMHUCS MPSMBIMU, CKPEIIUBAIOIIUMHUCS NIPSAMBIMU
(12 9) napaJuleJIbHbIC U | B IPOCTPAHCTBE.
NEPIEHAUKYJIIPHbIE K [aBaTh ompenelneHne NEPHEHAUKYISPHBIX MPSIMBIX U
IUIOCKOCTH, NPU3HAK | IPSIMOM, IEPIEHANKYIIAPHON K IIJIOCKOCTH.
NEPHEHAUKYIIIPHOCTH TIPSIMOU HaxomuTb yriael Mexay CKpelMBaIOIIMMUCS HPSIMBIMU B
U IUIOCKOCTH, TeopeMma o | KyOe U nmupamuze.
IpSMOM  MEPIEeHIUKYIAPHOU IIpuBOAUTE IPUMEPBI U3 PEATILHOMN KU3HUA U OKPYKArOLIEH
IUIOCKOCTH OOCTaHOBKH,  WJUIIOCTPUPYIOLIME  NEpHEHAUKYISPHOCTD
[leprnieHAUKYIIAp U HAKJIOHHBIE: | IPSIMBIX B MPOCTPAHCTBE U NMEPIEHIUKYISAPHOCTH MPSAMOU K
paccTosiHue OT TOYKH JO | IJIOCKOCTH.
IUIOCKOCTH, PAacCTOSHHUE  OT @opMyJIMPOBATh NIPU3HAK NEPIEHAUKYIIPHOCTH IPSIMOU
IPSIMOM 10 IVIOCKOCTH. U TJIOCKOCTH, IPUMEHSTh €r0 Ha IPAaKTUKE: OObICHATh
MEePHEHANKYJISIPHOCTh pedpa KyOa 1 TUaroHaJiv €ro rpaHu,
KOTOpask €ro He COJEPKUT, HAXOUTh JUIMHY AUaroHaiu Kyoa.
BBIYuCIATE BBICOTY IPABUIIBHOM TPEYTOJIBHOW U NTPaBUIILHON
YeThIPEXYTOJbHON MUpaMU/T IO AJTMHAM pEOep.
Pemate 3amauM  Ha  BBIYMCIIEHUS, CBS3aHHBIE C
NEPNEHIUKYIAPHOCTBIO ~ NPSMOM M IUIOCKOCTH,  C
MCIOJIb30BaHUEM IIPU PEILIEHUH TUIAHUMETPUUECKUX (HaKTOB U
METOJIOB.
OOBSICHATh, 4YTO  Ha3bIBAIOT  NEPIEHIUKYIIPOM U
HAKJIOHHOM U3 TOYKH K IUIOCKOCTH; IIPOEKLMEN HAKJIOHHOM Ha
MI0CKOCTh. OOBACHATH, YTO HA3bIBAETCS PACCTOSHUEM: OT
TOYKH J10 TUIOCKOCTH; MEXY MapajlieIbHbIMU IUIOCKOCTSIMU;
MEXKIy TpSAMOW M TapajuIeIbHOM €l IUIOCKOCTBIO; MEXKIY
CKPEIIHUBAIOIIUMHUCS MTPSMBIMHU.
Haxomuth 3TH paccTosHUS B HpPOCTBIX ciy4asx B KyoOe,
NUpPaMHUJIE, IPU3ME.
MopennpoBaTh peaibHble CUTYAllMU Ha SI3bIKE T€OMETPUH,
UCCJIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BaHUEM
T€OMETPUYECKUX TTOHATHI.
Hcnons3oBarh 1pu  pPEIIEHUM 3aJad Ha IOCTPOCHHUE
ceueHuid Tteopemy Iludaropa, cBoiicTBa MNPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
Vsl VYrnel B IpOCTPaHCTBE: yroi AxkrtyanusupoBaTh (GaKTbl M METOAbl IUIAHUMETPUH,
MEXIY MEXy IPSIMON U IUIOCKOCTBIO; | PEJIEBAHTHBIE TEME, TPOBOJUTH AHAJIOTUH.
IpSIMBIMU U JBYT'PAaHHBI YIOJl, JUHEHHBIN JlaBaTp onpeneneHue yriia Mexay NpsMOM U IJIOCKOCTBIO,
IIJIOCKOCTSIMU | YI'OJI ABYTPAHHOTO yIJa. dopmynupoBaTh TeopeMy O TpEX MEpHeHAMKYIsIpax H
(10 9) [lepneHUKyISIpHOCTD 00paTHYIO K HEH.
IIJIOCKOCTEM: IIPU3HAK Haxomute yrom Mexnay MNOpsAMOMl M IUIOCKOCTBIO B
NEPIECHIUKYISIPHOCTH  BYX | MHOTOTPAaHHHMKE, PACCTOSIHUE OT TOYKH N0 MpsIMOM Ha




mockoctel. Teopema o Tpéx
HEPHEHINKYIIIPax

IJIOCKOCTH, MCHOJB3Yys TEOpPEMY O TPEX MEpPHEHIUKYISAPAX.
IIpoBoguTh Ha uepTeke NEPHEHOUKYJIApP: U3 TOYKM Ha
MPSIMYIO; U3 TOYKH HA MJIOCKOCTb.

JlaBaTh onpezeneHue IBYTPaHHOIO YIJIa U €ro 3JIEMEHTOB.
OOBSICHIATh PAaBEHCTBO BCEX JIMHEWHBIX YIJIOB JIBYTPAHHOTO
yria.

Haxomute Ha wyeprexke [BYrpaHHBI yroi mpu pebdpe
M PAMM/JIbl, IPU3MBI, TApaslICIeHIIEAA.

JlaBatb onpeneneHue yria Mexay II0CKOCTSIMHU.

JaBatp onpenenenue U GOpMyInpoBaTh MPU3HAK B3aUMHO
MEePHEHIUKYISIPHBIX TIOCKOCTEH.

HaxoauTs yriabel Mexay INIOCKOCTSIMU B KyOe U THpaMUJIE.

Hcnonb30Bath MpU PELIEHUH 3a/1a4 OCHOBHBIE TEOPEMBI U
METO/Ibl IIJITAHUMETPHUH.

MopennpoBaTh peajbHbIE CUTYallUU HA SI3bIKE TEOMETPUH,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJEIU C HCHOJIb30BAHUEM
r€OMETPUYECKUX MTOHATHUH.

Hcnonp3oBath MNpu pelIeHUH 3aJad HAa MOCTPOEHHUE
CEYEHUI COOTHOIIEHHS B IPSIMOYTOJIbBHOM TPEYTOJIbHUKE.

MHororpansu
KU
(10 v)

[Tonsarue MHOTOTPaHHUKA,
OCHOBHbBIE 3JIEMEHTHI
MHOT'OI'PAHHUKA, BBIIYKJIBIE W
HEBBIIYKJIBIE MHOTOIPAaHHUKU;
pa3BEPTKAa MHOIOTPAHHUKA.
IIpu3sma: N-yroapHas npusma;
I'PAaHU U OCHOBAHUS NIPU3MBI;
IpsiMasi U HaKJIOHHAs [IPU3MBI;
OOKOBas U MOJIHAs
ITIOBEPXHOCTD IPU3MBI.

[Tapamnenenunen,
IIPSIMOYTOJIBHBIN
napajuIeIIeuIe] U €ro
CBOMCTBA.

IInpamua: N-yroJibHas

nupamuja, rpadid 1 OCHOBaHHC
nmupamMubl; OOKOBas W ITOJHAS

MOBEPXHOCTh UPaMUJIBL;
npaBWiIbHAsE W yCEUEHHas
nupamuia.

ONeMEeHTbI PU3MBI "
HpaMUIbL.

[IpaBubHBIE MHOTOTPAHHUKH:
MOHATHE PaBUIBHOTO
MHOTOTpaHHHKA;, MPaBUJIbHAS
npu3Ma U IpaBUJIbHAS
MUpaMU/Ia; MIpaBUJIbHAS
TpeyrojipHasi NUpaMUAa H

NpaBWIBHBIN TeTpadqp; Kyo.
[IpencraBiaenue o MpaBUIBHBIX
MHOTOTpaHHHKAX: OKTasIp,
JOJEKadIp U UKOCAIP.

CumMeTpusi B NPOCTPAHCTBE:

CUMMETPUS OTHOCUTEIBHO
TOYKH, TPSIMOM, IUIOCKOCTH.
OJIEMEHTBl ~ CUMMETPUU B

nipamMuax,

Axtyanmm3upoBaTh (aKThl W METOABI  TUIAHUMETPHUH,
peeBaHTHBIE TEME, TPOBOIUTh AaHAJIOTHH.

[aBaTp omnpeneneHue napauielienuIea, pacrno3HaBaTh
€ro BUJIbl U U3y4aTh CBOMCTBA.

JaBaTp omnpenerieHWE NUPaAMUIIbI, PACIO3HABATH BUJbI
nupamul, GopMyIupOBaTh CBOICTBa pédep, rpaHeil U BHICOTHI
MPaBUWILHON UPAMHU/IBI.

Haxomutp miomane moJHOH M OOKOBOW IOBEPXHOCTH
MAPAMUIBI.

[aBaTp onpeneieHue yce4€HHON NUPaMUJIbI, HAa3bIBaTh €€
DJIEMEHTEI.

®opmynupoBaTh ~ TeOopeMy O  IUIOM@Ad  OOKOBOMH
MTOBEPXHOCTHU MPABUIILHON YCEUYEHHON TUPAMUIBI.
Pemate 3amauM  Ha  BBIYUCICHUE, CBA3aHHBIE C

NMpaMUJaMH, a TAKXKE 33J1a4 Ha IIOCTPOCHHUE CEUCHUM.

JlaBaThb omnpenesieHrue pU3Mbl, PaClO3HaBaTh BUBI IIPU3M,
n300paxaTh MPU3MbI Ha YEPTEXKE.

HaxonuTh 1uiomaab MONHOM MM OGOKOBOW MOBEPXHOCTU
IIPU3MBI.

N3yuaTh cooTHoweHHs Difnepa ans ducia pédep, rpaHeit
Y BEpLIMH MHOTOI'PaHHHUKA.

W3y4yare BHIBI TNPAaBUIBHBIX
HAa3BAHMS U KOJMYECTBO IPAHEH.

N3yyaTh CHUMMETPUIO MHOTOTPAaHHUKOB.

OOBSICHTH, KaKHe TOYKH Ha3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIBHO JAaHHOM TOYKH, NPSAMOU MIIM IIJIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBHK) WIIM IUIOCKOCTBIO CHUMMETPHUHU
burypsi.

[IpuBoauT,  HpHUMEpPHl  CUMMETPUYHBIX
ApXUTEKTYype, TEXHUKE, IIPUPOJIE.

MopennpoBaTh peajbHbIE CUTYyallUU HA SI3BIKE TEOMETPUH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C HCIOJb30BaHUEM
FeOMETPUYECKUX  TOHATUH,  HCIONB30BaTh  mojolue
MHOI'OTPaHHUKOB.

MHOT'OTpaHHUKOB, HX

buryp B




napasuiesenunenax,
MPABUJIBHBIX MHOTOTPaHHHUKAX.
Beruucnenue 3JIEMEHTOB
MHOTOI'PaHHHUKOB: pédpa,
nuaroHanu, yriasl. [lnomane
OOKOBOM  NOBEPXHOCTH U
MOJHOM TOBEPXHOCTH MPSMOM
MPHU3MBI, TUIOMIA/b OCHOBAHUH,
Teopema 0 OOKOBOM
MOBEPXHOCTHU MPSMOU TIPU3MBIL.
[Tnomans OOKOBOI1
MOBEPXHOCTH W TIOBEPXHOCTH
MIPaBUIbHOMN MUPAMU/IBL,
TeopeMa O IUIOMmaa OOKOBOM
MOBEPXHOCTHU yceu&HHOU
TUPAMHU/TBI

O0BEMBI [Tonsitue 06 00BEMe. OOBEM AkTyanu3upoBarh (akTbl W METOAbl IUIAHUMETPHH,

MHOTOTPaHHM | MUPaMU/IbI, TPU3MBI pEJIeBaHTHBIE TEME.

KOB OOBSACHATb, Kak U3MEPSIOTCS OO0BEMBI Tel, MPOBOAS

(8 1) AQHWIOTHIO C U3MEPEHHEM IUIOU[aied MHOTOYTOJIbHUKOB.
dopMyIHpoOBaTh OCHOBHBIE CBOIICTBA 0OBEMOB.
Wzyuath, BBIBOAUTH (POpPMYIBI 00BEMA MPSIMOYTOIHHOTO
napajuiejaenunena, Npyu3Mbl U MUPaMHU/JIbL.
Borauciate 00bEM IpU3MBI U TUPAMHUJIBL TTO UX JIEMEHTaM.
[IpumeHsITh 00BEM 7S PELICHUS] CTEPEOMETPHUIECKUX 3a/1a4
U 111 HAXO0XKJIEHUSI TEOMETPUUYECKUX BEJIMYMH.
MopenupoBaTh peajibHble CUTYallMM HA A3bIKE T€OMETPHUHU,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIU C HCIOJIb30BaHUEM
Tr€OMETPUYECKUX MOHATUHN

[ToBTOpeHwue: ITocTpoenne ceueHnuil B Crtpouth ceueHrne MHOTOTpaHHUKA METO/I0OM CJIEJIOB.

CEYEHUH, MHOTOTPaHHHUKE. JlaBaTh ompejiesieHUue pacCTOSIHUA MEXTy GUTypaMu.

paccTosiHus U Boruncnenmne paccTosHUA: Haxonuth paccrosinue MEXy napasiebHbIMU

YTJIbI MEXy IByMsI TOUKaMH, OT IUIOCKOCTSIMH, MEXJy IUIOCKOCTBIO W MapajuIeIbHOM €M

(8 1) TOYKH JI0 MIPSIMOM, OT TOUKH JI0 | MPSIMON, MEX]Ty CKPEIIMBAIOIIUMHUCS MPSIMBIMH.
IJIOCKOCTH; MEXKITY CrpouTh JIMHEHHBIM yroyl ABYIPaHHOIO yIja Ha 4YEpTExXe
CKpEIIMBAIOIIUMUCS MHOTOTPaHHHUKA ¥ HAXOJIUTh €r0 BEJINYUHY.

MPSIMBIMHU. HaxoauTtsb yriibl Mexay MIOCKOCTSIMU B MHOTOTPAaHHHUKAX
Brrunciienue yrios:
MEXy CKPEIMBAIOIIUMUCS
MPSIMBIMU, MEXTY TIPSIMOM 1
IUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXAY
IJIOCKOCTSIMU
11 knacc

HazBanue OcHoBHOE cofiepkaHue OcHOBHBIE BUBI AEATEIBHOCTH yUYaIIUXCS

paszena

Tena Cdepa u map: ueHTp, paanyc, | AKTyanu3upoBaTth  (akTbl W METOAbl  IIAaHUMETPUH,

BpallleHus JTUaMETp; IUIOLIA/Ib | PEJIEBAHTHBIE TEME, POBOIUTH AHAJIOTUH.

(12 9) MIOBEPXHOCTHU chepsl. | [laBaTh ompenenenus cdepsl M mapa, UX LEHTpa, paauyca,
B3anmMHoe pacnonoxenue | auamerpa. Omnpenensts cdepy Kak (QUTYypy BpalleHUs
cdepsl u IUIOCKOCTH; | OKPY>KHOCTH.

KacaTenbHass  IUIOCKOCTh K | MccrenoBath B3auMHOE pacnofioskeHue cepbl U IIOCKOCTH,
cdepe; momaab chepsl. IBYX chep, WILTIOCTPUPOBATh ITO Ha YepTeKaxX U PUCYHKAX.
N3o0paxenune chepsl, | DopmynupoBaTh oOMpeNeTIeHHE KacaTeIbHOW IIJIOCKOCTH K

1iapa Ha MJIO0CKOCTH.
CedeHus mapa.

cdepe, CBOICTBO U MPU3HAK KacaTENbHOM ITOCKOCTH.
3HAKOMHTHCS C T€0AE3NUECKIMHU JIMHUSIMU Ha cdepe.




[umuaapuydeckas
MOBEPXHOCTb, oOpa3yroriue
HUJIMHIPUYECKOU
IIOBEPXHOCTH, oChb
HUJMHIPUYECKON
[IOBEPXHOCTH. unusap:
OCHOBaHUs u OokoBas

MOBEPXHOCTh, OOpasyromas u
OCh; IUIOMIATh OOKOBOH W
IIOJIHOM ITIOBEPXHOCTH.
H300pakeHre IWIMHIpA Ha
IIJIOCKOCTH. PasBépTka
WIMH/IPA.

CeueHust HWIMH]IPA
(MJI0CKOCTBIO, TApAILICIIbHON
WM TIePIICHIUKYIISIPHOW OCH
AJTUHIPA)

O6’B${CH${TB, 4YTO HAa3bIBalOT HHWJIWHAPOM, HA3BIBATh €TI0

AJIEMEHTHI.
U3yuarb, OOBSACHATH, KaK MOIXYYUTh UWIMHIP MYTEM
BpaIICHUs TPSIMOYTOJIbHUKA.

BreiBonuTh, ucmonb3oBaTh  (POpPMYIBl  JUISI  BBIUMCICHUS

TIoIau OOKOBOM MOBEPXHOCTH IUIUH/IPA.

N3yuars, pacno3HaBaTh pa3BEepTKy HWJIUHAPA.

N3o00pakaTh UWIAMHAP © €ro CEYEHHUS IUJIOCKOCTHIO,
NpOXOJAIIeH  Yepe3 €ero ochb, IMapauleibHOM WU
NEPIEHAUKYJIIPHON OCH.

Haxonute miomaan dTHX CEUYEHUH.

MopenupoBaTh peajibHble CUTyallMH Ha SI3bIKE TEOMETPHUH,
HCCIIEIOBATh IOCTPOCHHBIE MOJEIU C  HCIOJIb30BAaHUEM
T€OMETPUYECKUX TTOHATHIA.

KoHnueckass NmOBEpXHOCTS,

oOpa3ymoiue KOHHYECKOH
MOBEPXHOCTH, OCh U BEPIIUHA
KOHHYECKOH TTOBEPXHOCTH.

KoHnyc: ocHOBaHUE U BepIIMHA,
oOpasyromias M ochb; IUIOLIA/b

00oKOBOI U HOJIHOM
IIOBEPXHOCTH. VY ceu€HHbIN
KOHYC: 00pa3yIolire 1 BbICOTA;
OCHOBaHUs u OokoBas
MOBEPXHOCTb.

N300pakeHne KoHyca Ha
MII0CKOCTH. Pa3BépTka KoHyca.
Ceuenus KOHYyCa
(MII0CKOCThIO,  MapalIeIbHOM
OCHOBAaHUIO, M IUIOCKOCTBIO,
MIPOXOJISIIEH Yepe3 BEPIIUHY).

OOBSCHATD, KaKOE TEJI0 Ha3bIBAIOT KPYTrOBBIM KOHYCOM,
HA3bIBaTh €T0 3JIEMEHTHI.

W3ydarh, OOBSCHATH, Kak MOJIYYUTb KOHYC IYTEM
BpaILEHUs IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300paxaTb KOHYC U €ro CE4eHMsI IIJIOCKOCTBIO,

MIPOXOSIIEH Yepe3 0Ch, U MIIOCKOCThIO, MEPIIEHIUKYISIPHOM K
oCH.

N3yuaTsk, pacno3HaBaTh pa3BEPTKY KOHYCA.

BeBONMTE, HCMONB30BaTh (HOPMYIIBI JUISI BBIYHCIICHUS
oI 60KOBOI MOBEPXHOCTH KOHYCA.

Haxonute tmuiomanu cedeHud, MOpOXOASIIUX
BEPIINHY KOHYCa WIM NEPIEHAUKYISPHBIX €0 OCH.

OOBSCHATH, KAKOE TEJIO HA3bIBACTCSA YCEUYEHHBIM KOHYCOM.

W3y4arh, 00OBSACHATH, KaK €ro MOJYyYUTh MYTEM BpAICHUS
IIPSAMOYTOJIBHOW Tpaneuu.

BeiBonuTh, mnpuMeHATH GOpMYyNy AN BBIYHCICHUS
TJI01A I OOKOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

qepes

KomMOunanms Tea
BpaIlleHusi © MHOTOTPAaHHUKOB.
MHOrorpaHHuK,  OIMCaHHBIN
OKOJIO chepsr; cdepa,
BIIMCAaHHAsi B MHOTOTPAHHUK
WJIU B TEJIO BpaIeHUs

Axtyanu3upoBaTh (GakTbl W METOABI TUIAHUMETPUH,
pENEBaHTHBIE TEME, TPOBOJUTH AHAJIOTHH.

Pemars crepeomeTpudeckue 3a1auu, CBA3aHHbBIE C TEIIAMHU
BpAaIllCHUSI, TIOCTPOCHUEM CEYEHW TeJl BpallCHHs, C
KOMOMHAIIUSIMA ~TeJl BpalleHUs] W MHOTOTPAaHHUKOB Ha
HaXO0XJEHNE T€OMETPUYECKUX BEIINYHMH.

Hcnonp30BaTh NpU pELICHUH CTEPEOMETPUUYECKUX 3a]ad
TJIaHUMETPUYECKHEe (PaKThl U METOJIBI 33/1a4M Ha BBIYUCIICHUE
Y 1I0KA3aTeIbCTBO.

MonaenupoBaTh peaibHbIE CUTYAIlMU Ha S3bIKE TEOMETPUH,
HCCIIEIOBATh IIOCTPOEHHBIE MOJEIM C MCIOJIb30BaHUEM
T€OMETPUYECKUX TTOHATHI

O0BEMBI TENI
(54)

IoustHe 00 00BEMeE.
OcHOBHBIE CBOHCTBa O0BLEMOB
Tell.

O0BEM IUIMHAPA, KOHYyCA.
OO0BéM 1m1apa ¥ mIomaIh

chepsr.

AxTyanu3upoBaTb (aKThl U METOJBI
pelieBaHTHBIE TEME, POBOJIUTH AaHAJIOTHH.

BbIBoaMTh, MCHONB30BaTh (QOPMYINBI 0OBEMOB: HPU3MBI,
HWIMHJpa, MHPaMHIbl, KOHyCa; YCEUEHHOW MNUpaMHIbl U
YCEYEHHOT'0 KOHYCa.

IIaHUMCTPHH,

Pemrate  cTepeoMeTpHyecKHe 3a7adyd, CBSI3aHHBIE C
BBIUUCIICHHEM 00BHEMOB.
@dopMynupoBaTh  ONpEICICHUE IIApOBOTO  CETMEHTA,




LIApOBOTO CJI05, IIAPOBOT'O CEKTOPA.
[TpumensaTs  ¢GopMmysibl Ui HaxXOXACHUS  00BEMOB
IIApPOBOTO CErMEHTA, IIapOBOTO CEKTOPA.
Pemarp crepeomeTpuyeckue 3aJaud, CBS3aHHBIE C
00BEMOM I1apa U MJIOMIAIBI0 CHEPHI.
MonenupoBaTh peajbHbIE CUTYallud Ha SI3bIKE T€OMETPUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
T€OMETPUYECKUX TTOHATHIA.
[TonoGHbIE Tena B AxryanusupoBaTb (aKTbl U METOJbl IUIAHUMETPHH,
npoctpancTBe. COOTHOLIEHUS | PEJIEBAaHTHBIE TEME, IPOBOJUTH AHAJIOTUU.
MEXIY mwiomansamu | Pemate  crepeomerpuueckne  3aJadd, — CBA3aHHBIE €
IIOBEPXHOCTEH, 00bEMaMH | COOTHOLIEHHEM OOBEMOB M MOBEPXHOCTEH MOJOOHBIX TEN B
HOJOOHBIX TeJl IIPOCTPAHCTBE.
MonenupoBaTh peajbHbIE CUTYallud Ha SI3bIKE T€OMETPUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
T€OMETPUYECKUX TTOHATHI
BexTops! u BekTop Ha 1OCKOCTM U B AxTyanu3upoBath (aKTBl W METOJBl IUIAHUMETPHH,
KOOpAMHAThl | mpocTpaHcTBe. CI0XKEHUE U | PEJIEBaHTHBIE TEME, IPOBOJUTH AHAJIOTUU.
B BbIUMTaHUE BEKTOPOB. OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.
IPOCTPAHCTB | YMHOXKEHHE  BEKTOpa  Ha @®opmynupoBaTh ~ IPAaBWIO  NapauleleNuIena  Mpu
e (10 v) ynciio. Pa3znoxkeHue BEKTOpa | CIOXKEHUH BEKTOPOB.
o TpEM HEKOMIUIAHAPHBIM CxnagpiBaTh, BBIYMTATh BEKTOPBI, YMHOXAaTbh BEKTOpP Ha
BEKTOpaM. [IpaBuio | yucio.
napajuleenunesa. W3y4aTs OCHOBHBIE CBOWCTBA ATUX OINlEpaLUil.
Pewenne 3ana4, cBsI3aHHBIX [aBatb ompezAeicHue IIPSIMOYTOJIBHOU CHUCTEMBI
C  [PUMEHEHMEM  IMPaBUJ | KOOPJAUHAT B IPOCTPAHCTBE.
JEHCTBUH C BEKTOpaMH BbIpa3uth KOOpAuHATBI BEKTOpA 4Yepe3 KOOPAMHATBHI €ro
IIpsmoyrosnbHass  cucTEMa | KOHLOB.
KOOpJAMHAT B IIPOCTPAHCTBE. BeiBoauTh, ncnosib3oBaTth (HOpMyay UIMHBI BEKTOpa U
Koopaunatst BEKTOPA. | PACCTOSTHUS MEXKy TOUKAMH.
[Tpocreitmne 3a/1a4u B BripaxkaTh CKaJlsIpHOE NMPOU3BEACHHUE BEKTOPOB YEpeE3 HUX
KOOpAMHATax. YToll MEXAy | KOOpAUHATHI, BBIUUCIATH Yrojl MEXIYy JBYMS BEKTOpaMH,
BEKTOPAMH. CkansipHOE | IBYMSI IPSIMBIMH.
MIPOU3BE/ICHNE BEKTOPOB. Haxomuts yrom Mexay HOpsSMOM U IJIOCKOCTBIO, YIOJ
Beruncnenre  yriaoB  MeXay | MEXIY ABYMS IUIOCKOCTSIMH aHATUTUYECKMMH METOJaMU.
IPSIMBIMU U TJIOCKOCTSIMHU. BbiBONTh, MCIIONIB30BATh (POPMYITY PaccTOSHUSL OT TOUKHU
KoopanHaTHO-BEKTOPHBIM | 1O MJIOCKOCTH.
METOJ npu pelieHun
TEOMETPUUYECKUX 3a7a4
[ToBropenue, | OcHOBHBIE GUTYPHI, (HAKTHI, Pemarp npocreiiine 3azadyd Ha HaxXOXACHHUE [UIMH U
0000111eHIE U | TEOPEMBI Kypca IJIaHUMETPUHU. | YIJIOB B TE€OMETPUUYECKUX (UTypax, HPUMEHSTb TEOpEMY
cucTemarusa | 3ajayd INIAHUMETPUU U [Tudaropa, TeopemMbl CHHYCOB 1 KOCUHYCOB.
1S 3HAHUM | METOJIbl UX PELICHUS. HaxoauTs miomaas MHOIOyrojIbHUKA, Kpyra.
(7 9) OcHoBHbIe GUTYpBI, PaKTHI, Pacnio3znaBate mo/100HbIE (DUTYpBI, HAXOJUTH OTHOILLIEHUS
TEOpPEMBI Kypca CTEPEOMETPUHU. | JUIMH U IUIOIIAJIEN.
3aauu cTepeoMeTpun u Hcnonp30BaTh NMpu pelIEHUH CTEPEOMETPUYECKHUX 3aiad
METOJIbl UX PEUICHUS (aKThl ¥ METO/IbI TUTAHUMETPHH
MOYPOUYHOE INIAHUPOBAHUE 10 kiacc, reomeTpus
o qara Temaypoka
nmaH | daxt
Bgenenue B crepeomerpuio - 10 yacos
1. OCHOBHBIE NIOHATHUS CTEPEOMETPHUU: TOUKA, IPSIMast, IIIOCKOCTD,
POCTPAHCTBO
2. [IpaBuia n3o0paskeHust Ha pUCYHKaX: H300pa’keHHs IIOCKOCTEH,
MmapajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka




3. IlonsATHs: nepecekaromuecs MIOCKOCTH, IIEpeCceKaroIIuecs npsmas 1
MJIOCKOCTh
4. 3HAKOMCTBO C MHOI'OI'PaHHUKaMU
5. N3o00pakeHre MHOTOTPaHHUKOB Ha PUCYHKAX
6. N300paskeHre MHOTOIPaHHUKOB Ha MPOEKIIMOHHBIX YepTerKax
7. Ky0, ero pa3BépTku u Moaenu
8. [lupamuia, €€ pa3BEPTKU U MOJENIN
9. CedeHust MHOTOIPaHHUKOB
10. Konmponvnaa paboma Nel no meme «Beedenue 6 cmepeomempuioy
Ilpamvie u nnockocmu ¢ npocmpancmee. llapannenvnocms npamvix u naockocmeii - 12 uacos
11. B3anMHoe pacnosioxkeHne NpsMbIX B IPOCTPAHCTBE
12. [TapanenbHblie IpsMbIe B TIPOCTPAHCTBE
13. [TapayienbHOCTL TPEX NPSMBIX
14. [TapanienbHOCTh NPSIMOM U INIOCKOCTH
15. VYIuIBI ¢ COHANPABICHHBIMUA CTOPOHAMHU
16. Y051 MEXy NPSIMBIMU B IPOCTPAHCTBE
17. [TapansenbHble IUIOCKOCTH, UX CBOMCTBA
18. Terpasap
19. Ky6
20. [Tapannenenunen
21. ITocTpoeHue ceueHuii
22. Koumponvnan paooma Ne2 no meme «Ilpamsle u nnockocmu 6
npocmpancmee»
IlepneHIMKYJISPHOCTH NPAMBIX U IJIOCKOCTEN - 12 yacoB
23. IleprieHAUKYIIIpHBIE IPSIMbIE B IPOCTPAHCTBE
24. [Ipsimble, napaienabHble INIOCKOCTH
25. [IpsiMble, HepIeHINKYIISPHBIE K MIIOCKOCTH
26. [Tpu3HaK neprnesauKyIsIpHOCTH NPSIMON M IIIOCKOCTH
27. TeopeMa o0 npsiMOM, NEPIEH UKYISIPHON IIJIOCKOCTH
28. [lepnieHIUKYIISIp ¥ HAKJIIOHHBIE
29. PaccTosiHMe OT TOYKHU /10 MIIOCKOCTH
30. PaccrostHre oT mpsiMOii 110 TUTOCKOCTH
31. HaxoxxeHue yriioB Mexay CKpelMBaloIIMMUCS IPSIMBbIMU B Ky0Oe
32. HaxoxxeHne yriioB Mex 1y CKpelrBalOIIMMHUCS TPSIMbIMUA B TTHPAMHJIE
33. Pemrenue 3amau
34. Koumponvnas paooma Ne3 no meme «llepnenouxynapnocms npamuix u
naockocmen»
Yribl Mexay NPsIMBIMH M IUIOCKOCTAMH - 10 yacos
35. Yroa Mexay npsiMol U IJIOCKOCThIO
36. JIByrpaHHslii yroa
37. JIuHeHbIN yroa IBYrpaHHOTrO yria
38. [TeprieHAUKYIAPHOCTP TIOCKOCTEH
39. [Tpr3HaK neprneHAuKYIIPHOCTH JBYX IJIOCKOCTEH
40. HaxoxaeHue yrioB Mexay IIOCKOCTSIMU B KyOe
41. HaxosxeHue yriioB Mex 1y IJI0CKOCTSIMU B MUPaMUJIE
42, Teopema o TpEX NeprHeHUKYISIpax
43. Pemenue 3anau
44, Konumponwvnas paboma Ned no meme « Yenvl mexicoy npamvimu u
naockocmamuy
Mnozozpannuku - 10 uacos
45, ITonsiTHE MHOTOTpaHHUKA
46. [Tpu3ma: mpsiMast M1 HaKJIOHHAs
47. bokoBas ¥ 110JIHAsE IOBEPXHOCTH PU3MBI




48.

[IpsimoyronbpHBIN NTapajuiesienuIe]l U €ro CBOMCTBa

49, [Tupamua
50. [ToyHas MOBEPXHOCTh MUPAMU/IBI
51. [IpaBuiibHas U yced€HHasi MUpaMUIbI
52. [TpaBuiIbHBIE MHOTOTPAHHUKH
53. CHUMMeTpHsI B IPOCTPAHCTBE: OTHOCUTEIBHO TOUKH, IPSIMOM, IJIOCKOCTH
54, Konmponvnasn paboma No5 no meme «Mnozozpannukuy
O0BbEMBI MHOTOTPAHHHMKOB - 8 YacoB
55. [Tonsitrie 06 06bEME
56. OcHoBHBIE CBOICTBa 00BEMOB
57. O0BEM napaurenenunena
58. O0BEM TMpamMuIbl
59. O6BEM IPU3MBI
60. Brruncinenue o6bEMOB Tel
61. Pemenue 3amau
62. Hmozoeas ammecmayusn. Konmponvnas paboma Ne6
IloBTOpenue - 8 yacon
63. [TocTpoeHue ceueHnii B MHOTOTpaHHUKE
64. BelunciieHre pacCTOsSHUN MEKAY IBYMs TOUKaMHU, OT TOYKH J0 NPSIMOUN
65 Brruucnenue paccTossHUM: OT TOYKH 10 TFIOCKOCTH, MEXKTY
CKPEIIMBAIOIIHUMHUCS IPSIMBIMU
66. Brruncnenne yrioB MeKy CKPEHIMBAIOIIMMHUCS MPSIMBIMH
67. Brruncnenue yrioB MexIy NPsSMO U TINIOCKOCTBIO
68. Berauciienue yrioB MEXy IIIOCKOCTIMHU
MNOYPOYHOE IVIAHUPOBAHUE 11 kiacc, reomerpus
N aaTa Temaypora
nmaH | (daxt
Tena Bpamenus - 12 yacos
1. Cdepa u map. Ilnomane noBepXxHoCTH chepbl
2. B3auMHoe pacnonoxxenue cepbl U IIOCKOCTH
3. KacatenbHast II0CKOCTh K cdepe
4. Ceuenus mapa
5. Hunmusap
6. [Tnomans 60KOBOM U MOJTHON MOBEPXHOCTH IIMIIMHAPA
7. CedeHus MIIMH]IPA
8. Konyc
9. [Tnomaas 60KOBOM M MOJTHOM MOBEPXHOCTU KOHYCA
10. CedeHust KOHyca
11. Komb6unanust Ten BpaieHus 1 MHOTOIpaHHUKOB
12. Konmponvnaa paboma Nel no meme «Tena spawenusn»
O0bémbI Te1 - 5 yacoB
13. [Tousitre 06 06bEMe. OCHOBHBIE CBONCTBA OOHEMOB TEII.
14. O0BEM TIIMHApA
15. O0béM KoHyCa
16. O06BEM 1mapa, MapoBOro CETMEHTA, MApOBOT0 CEKTOpa
17. Konumponsnas paboma Ne2 no meme «Qovémbl men»
BexkTopbl M KOOpAUHATHI B IpocTpaHcTBe - 10 yacos
18. BekTop Ha miockocTH ¥ B npoctpancTBe. Cll0jKeHHEe U BEIYUTaHHE BEKTOPOB
19. YMHOXEHNEe BEKTOpa Ha YHCIIO
20. PasnoxxeHne BekTopa 1o TpéM HeKOMILIaHAPHBIM BekTopaMm. [IpaBuio

mapaijiCJICcnuIcaa




21.

Pemenue 3aiay, CBI3aHHBIX C MPUMEHEHUEM MTPABIII IEUCTBUM C BEKTOPAMU

22. [IpsimoyronbHas cucreMa KOopAMHAT B pocTpancTBe. KoopauHarel BekTopa
23. IIpocreiimue 3a1a4u B KOOpAMHATaX
24. Yron mexay Bekropamu. CKasipHO€e MPOU3BEICHNE BEKTOPOB
25. Brrunciienue yrioB MeX1y IpSIMbIMH U TNIOCKOCTSIMH
26. KoopanHaTHO-BEKTOPHBIM METOJ] P PEIICHIH T€OMETPHUECKUX 33124
21. Hmozosas ammecmayusn. Konmponvnas paboma Ne3
IloBTOpeHUe, 000011IeHNe U CHCTeMAaTH3alMsl 3HAHMIi - 7 yacoB
28. CedeHnsi MHOTOTPAaHHUKOB
29. HaxoxaeHue yrioB Mexay CKpelMBaloIUMUCS TPSIMbIMU
30. HaxoxaeHne yriioB Mexay MI0CKOCTSIMHU
31. Brruncnenue niomaaeil MHOTOrpaHHUKOB
32. Boruncnenne 006EMOB TeI
33. [Tnomaayu noBepXHOCTEH TeJ BpallleHUs
34, OOBEMBI TET BpaIllCHHS
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