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enan n3dydyenusi yueOHOro Kypca

BaxxHOCTh yueOHOTO Kypca F€OMETPUH Ha YPOBHE CPEIHETO 00IIero o0pa3oBanus 00ycIoBICHA
IIPAKTUYECKON 3HAUMMOCTBIO METAIIPEAMETHBIX U IIPEIMETHBIX PE3YJIBTATOB 00YUEHUsI TEOMETPUU B

HaIPaBJICHUU JIMYHOCTHOTO Pa3BUTHsI 00ydaromuxcsi, GopmMupoBaHus GyHKIMOHATHPHONH MaTeMaTUIECKOM
IPaMOTHOCTH, U3YYCHUS APYTUX yICOHBIX JUCIHUILINH. Pa3BUTHE y ydanuxcst MPaBUIIbHBIX TPEJCTABICHUN O
CYITHOCTH U TIPOUCXOKICHUU T€OMETPUICCKIX a0CTPAKIIUi, COOTHOIIICHHN PEATbHOTO M UCATLHOTO,
XapaKkTepe OTPAKEHUS MATEMAaTHYECKON HAYKOH SIBJICHUN U TIPOIIECCOB PEATbHOTO MUPa, MECTE TEOMETPUU B
CUCTEME HayK M POJIA MAaTEMaTHYECKOTO MOJICIIMPOBAHNS B HAYYHOM TIO3HAHHUH U B TIPAKTHKE CIIOCOOCTBYET
(hOpPMHPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAIUXCS, & TAKXKE KA4eCTB MBIIIJICHUS, HEOOXO0IUMBIX JIJIS
aJlanTaii B COBPEMEHHOM OOIIECTBE.

I'eometpus siBisieTcs OMHUM W3 0a30BBIX MPEJAMETOB HA YPOBHE CpPeIHEro o0IIero oopa3oBaHus, TaK Kak
oOecrieunBacT BO3MOXXHOCTh W3y4eHHUS KaK AWCIHMIUIAH €CTeCTBCHHO-HAYYHOUW HANPaBICHHOCTH, TaK |
T'YMAaHUTAPHOM.

Jloruveckoe MbIIUICHHE, (POPMUPYEMOE MTPU H3YICHUH 00YIAFOIIIUMHUCS MOHSATHIHHBIX OCHOB T€OMETPHH
Y TIOCTPOCHUH T[ETIOYKH JIOTUICCKUX YTBEPKICHUH B X0JI€ PEIICHUS TEOMETPUICCKUX 33]]a4, YMCHHUE BBIJIBUTATh
Y OIPOBEPraTh TUIIOTE3bI HETIOCPEICTBEHHO HCITOJIL3YIOTCS TIPH PEIICHUH 3329 €CTECTBEHHO-HAYYHOTO IHKIIA,
B YAaCTHOCTH M3 Kypca (QU3HKH.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTAX ACATEIBHOCTH
gyenoBeka. OprueHTaNns YeI0BeKa BO BPEMEHH U MMPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €TI0 COITUATLHOTO
ObITHS, (hopMa OTPAKEHHUS OKPYKAIOIMIET0 MHUPA, YCIOBUE YCIICIITHOTO TIO3HAHMS M aKTHBHOTO TIPe0Opa3oBaHus
nercTBUTEeNbHOCTH. OTIepUpPOBaHKE MMPOCTPAHCTBEHHBIME 00pa3aMu 00bEAMHSIECT Pa3HbIe BHJIBI YASOHOU 1
TPYIOBOM NESTENLHOCTH, SBISETCS OJHUM U3 MPOPECCHOHANBHO BaXKHBIX KAUeCTB, IOATOMY aKTyalbHa 3aada
(dbopMupoBaHUs Y 00YHAIOIIMUXCS TIPOCTPAHCTBEHHOTO MBIIIIEHUS KaK Pa3HOBUIHOCTH 0OPa3HOTO MBIIIJICHUS —
CYIIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K MPAKTUYECKON JEeSITEIbHOCTH IO MHOTHM HaIPABJICHUSIM.

lens ocBoeHuss mnporpamMmbl ydeOHOro Kypca «['eomeTpusi» Ha 0a30BOM ypOBHE OOydYeHUS —
001meoOpa3oBaTelbHOE H  OOMIEKYIBTYpPHOE pa3BUTHE OOYYAIONIUXCS dYepe3 O0OeCTleueHHe BO3MOXKHOCTH
MPUOOPETEHUs U HCIOJIb30BAHUS CHCTEMAaTHYECKMX T'€OMETPUYECKUX 3HAHUW M JIeHCTBUHM, CHEHU(PUYHBIX
F€OMETPHUH, BO3MOXKHOCTH YCIIELIIHOTO MPOJOJDKEHUS O0pa30BaHMS MO CIEHUATbHOCTSM, HE CBSA3AHHBIM C
MIPUKJIAIHBIM HCIIOIb30BaHUEM F€OMETPHH.

[IporpamMma mo reomeTpuu Ha 6a30BOM ypOBHE MpeAHa3HaueHa sl 00y4YaroUIMXcsl CpelHel MIKOJbI, He
WCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHUNH HAa ypOBHE OCHOBHOro oOmiero oOpasoBanus. Takum oOpazom,
oOyuaroniuecss Ha ©0a30BOM ypOBHE JOJDKHBI OCBOUTH OOLIME MaTeMAaTUYECKUE YMEHHUS, CBA3aHHbBIE CO
crenu(puKoil TeoMeTpun U HeoOXOJUMbIE Ui U3HU B COBPEMEHHOM oOmiectBe. Kpome 3TOro, OHH HUMEIOT
BO3MOXHOCTh HM3y4UTh TE€OMETpHUI0 Oojiee TIyOOKO, €clii B JajbHeHIIeM BO3HUKHET HEOOXOAMMOCTh B
reOMETPHUECKUX 3HAHUIX B MPO(ecCHOHATBHOM e TENbHOCTH.

JlocTkeHHre 1€ OCBOCHHUS MpPOTpaMMbl OOECIEUMBACTCS PEUICHHEM COOTBETCTBYIOIIUX 3ajad.
[IpuoputeTHBIME 3a1a4aMu OCBOeHHUsI Kypca «[ eomeTpumn» Ha 6a30BoM ypoBHe B 10 kiacce ABistOTCA:

-(opMupOBaHUE IPEICTABICHUS O TEOMETPHH KaK 4YaCTH MUPOBOI KYJIbTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U
C OKPY>KaIOILUM MUPOM;

-popMupoBaHHE TIPEICTaBICHHS O MHOTOTPAaHHMKAX M TelaxX BpalleHWs Kak O BaKHEHIIHMX
MaTeMaTHYEeCKUX MOJIENSX, MTO3BOJISIONINX ONMKUCHIBATh U U3YUaTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;
-opMupOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJETAX U B PealbHOM MUPE MHOTOTPAaHHHUKH U TeJa
BpAIlICHHUS;

-OBIIaJICHHE METOJIaMU PEIICHHs 3a/1a4 Ha TIOCTPOEHUS Ha U300paKEHUSIX TPOCTPAHCTBEHHBIX QUTYD;
-opMuUpOBaHHE YMEHUS OTIEPUPOBATH OCHOBHBIMU MMOHSATHSIMH O MHOTOTPAaHHUKAX U TENaX BpPAILICHUS U
WX OCHOBHBIMHU CBOMCTBAMHU;

-OBIIJICHUE QITOPUTMAMHU pEIICHUs OCHOBHBIX THIOB 3a1a4; (OPMHUPOBAHHE YMEHUS TPOBOAUTH
HECJIOKHBIC JIOKa3aTelbHbIE PACCYXKICHHUS B XOJE pEIICHUS CTePEOMETPUYECKHUX 3aJad W 3adad ¢
MIPAKTUYECKUM COJICPKAHUEM;

-pa3BUTHE UHTEIUICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH,
HCCIIeIOBATENIbCKUX YMEHUH, KPUTUIHOCTH MBIIILICHUS;

-popMupoBaHre (PYHKIIMOHATBLHON TPAaMOTHOCTH, pPEIEBAHTHONW TE€OMETPHUU: YMEHHE pacrno3HaBaTh
MPOSIBIICHUSI TEOMETPUUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX IKU3HCHHBIX
CUTyallUsiX ¥ TPU H3YYCHHH JPYruX Y4eOHBIX TMPEAMETOB, TPOSBICHHUS 3aBHCUMOCTEH W



3aKOHOMEPHOCTEH, (PopMyaHpoBaTh UX Ha S3bIKE T'€OMETPHHM M CO3/1aBaTh I'€OMETPHYECKUE MOJEINH,
IIPUMEHATh OCBOCHHBI T'€OMETPUYECKUM ammapar Uil pPELIEeHUs IPAaKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
MHTEPIPETUPOBATH U OLICHUBATH [TOJIYYCHHBIE PE3YJIbTaThI.
OTnU4UTENBHON 0COOCHHOCTBIO MPOTPAaMMBI SIBISIETCS BKIIIOYEHHUE B KYpC CTEPEOMETPHUM B Hayalle €ro
M3yUYeHHs 3a/1a4, PelIaeMbIX Ha YPOBHE MHTYHUTUBHOTO MO3HAHUS, M ONPENEIEHHBIM 00pa3oM OpraHn30BaHHAs

paboTa HaJ HUMH, YTO CIOCOOCTBYIOT PA3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYJIUPYET
IIPOTEKAHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K JAIbHEUIIEMY U3YUEHUIO IIPEIMETA.

[Ipennourenne oTIAETCS HAMIISIHO-KOHCTPYKTUBHOMY METOy OOy4€HHS, TO €CTh TEOPETUUYECKUE
3HAHUS UMEIOT B CBOEI OCHOBE UyBCTBEHHOCTb IIPEAMETHO-IIPAKTUUECKOM JesITeIbHOCTU. PazBurue
IIPOCTPAHCTBEHHBIX MIPEICTABICHUN y yUaluXcsl B Kypce CTEpEOMETPUH POBOIUTCS 3a CUET peLICHUs 3a1a4 Ha
CO3/1aHHUE NIPOCTPAHCTBEHHBIX 00PA30B U 33a4 Ha ONIEPUPOBAHUE NIPOCTPAHCTBEHHBIMU 0Opa3amu. Co3anue
o0pa3za MPOBOIUTCS C OTIOPOI HA HATJIAAHOCTD,  OIIEPUPOBAHUE 0OPa30M — B YCJIIOBHSX OTBJICUEHHS OT
HarJIiTHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOJHOIO COAEP KAHMUSL.

OcHoBHbIE cojiepkaTenbHble JIMHUN Kypca «I'eomerpun» B 10 xnacce: «MHororpanHukmny, «lIpsimbie u
IUIOCKOCTH B mpocTpaHcTBey». @dopMupoBaHHE JOTMUECKUX YMEHHUHM paclpeneisieTcss He TOJIBKO I0
coJiepKaTelbHBIM JIMHUSAM, HO U IO roJilaM 00y4eHHs Ha YpOBHE CpPEIHEro 00111ero 0opa3oBaHusl.

CopnepxaHue 00pa3oBaHus, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yibTaraM ocBoeHMs [IpumepHoii
paboyeil mporpaMMbl, pacrpeneia€HHbIM IO rojaM OOYy4eHHs, CTPYKTYpHUPOBAHO TakUM OOpa3oM, YTOOBI
OBJIaJIEHUE T€OMETPUUYECKUMU MOHATUSAMU U HaBBIKAMU OCYIIECTBIISUIOCH MTOCJIEOBATENBHO U MTOCTYNATENbHO, C
coONIOIGHUEM TMPHUHIIMIA IPEEMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAaHUS BKIIOYAJINCh B OOIIYI0 CUCTEMY
reOMEeTPUUECKUX MPeICTaBICHUM 00yJaromuxcs, paciupsis U yriyomnss e€, oOpa3ys NpoyHble MHOKECTBEHHbBIE
CBSI3H.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe
B YyeOHoM miiaHe Ha M3ydyeHUe TeOMETPUU OTBOAMTCA HE MeHee 2 yueOHBIX YacoB B HEJIENI0, BCETO 3a
roJ 68 y4eOHBIX YacoB.

Iliianupyemble npeaMeTHbIE pe3yJabTaTbl ocBoeHusi [IpumepHoii padoueii mporpaMmbl Kypca (1o rogam
00y4eHms1)

[IpenMeTHbIe pe3ynbTaThl MU3yYEHHUS] T€OMETpUM Ha 0a30BOM YpOBHE OPHUEHTHUPOBAHBI HA JOCTHKECHHE
YpOBHS MaTeMaTUYeCKOW I'paMOTHOCTH, HEOOXOJMMOTO [yl YCHEIIHOTO PElICHUs 3a/lady B pealbHOM KU3HU U
CO3[aHHE YCIOBHH ISl X OOIIEKYIbTYPHOTO Pa3BUTHA.

OcBoenne yueOHOTO Kypca «I'eomeTpus» Ha 0a30BOM YpOBHE CpemHEro oOmero oOpa3oBaHHS JOJDKHO

obecreunBaTh TOCTHKEHUE CIIECAYIOUIUX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

¢ OnepupoBaTh MOHATUSAMU: TOUKA, MPAMAas, INIOCKOCTb.

e [IpuMeHATh aKCMOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX IIPU PELICHUH F€OMETPUUECKUX 3a/1ay.

¢ OnepupoBaTh MOHATUSAMU: MAPATICIBHOCTh U MEPHEHINKYISIPHOCTD NPAMBIX U INIOCKOCTEH.
Knaccuduimposars B3aMMHOE pacioioKEeHUE MPSMBIX U IIIOCKOCTEH B POCTPAHCTBE.
OnepupoBaTh MOHATUSAMU: JBYIPAHHBIN Yrojl, TpaHW ABYIPAHHOTO yriia, peOpo IBYrpaHHOIO yria;
JTUHEIHBIN yroJl ABYTPAHHOTO YyIJia; TpagycHas Mepa IBYTPaHHOIO yria.

e OmnepupoBaTh TMOHATHSAMH: MHOTOTPAaHHHMK, BBIMYKJIBIM ¥ HEBBIMYKIBIH MHOTOTPAHHUK, DIEMEHTHI
MHOTOTPaHHUKA, MPaBUIbLHBI MHOTOTPAaHHHUK.

e PacrozHaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (TUPAMKJIA; PU3Ma, IPSIMOYTOJIbHBIN Mapalljiesienune,
Ky0).

e Knaccuunupoarb MHOTOTPAaHHHKH, BBIOMpas OCHOBaHUSA JUid KiIacCUUKAUK (BBIIYKIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHHKHU; TMpaBWIbHBIE MHOTOTPAHHUKH, TPAMbIE U HAKIOHHBIE TMPU3MBI,
napauieNenune/ibl).

¢ OmnepupoBaTh MOHATUSAMU: CEKYIasl MIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

¢ OOBSICHATH MPUHITUIIBI TOCTPOCHUS CEUEHUH, UCTIONB3YSI METOJ] CIIE/IOB.

e CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJOM CJIE/IOB, BBIMOJHATH (BBIHOCHBIE) TMIIOCKUE YEPTEHKH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

e PemaTh 3amaun Ha HAXO0XACHHE TEOMETPUYECKHX BEIWYMH MO OOpas3lam WM alropuTMam, MPUMEHSS
W3BECTHBIE aHAIMTUYECKHE METObI MPHU PEIICHUH CTaHIAAPTHBIX MaTEeMATHUUYECKUX 3a7ay Ha BBIUMCIICHUE
paccTOSIHUM MeEXAy JBYMS TOUYKaMH, OT TOYKH JO NpPSIMOH, OT TOYKM [0 IUIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMHUCS TTPSIMBIMHU.

e PemaTh 3aaun Ha HAXO0XJICHHWE T€OMETPUYECKHX BEIUYHH TO O0pas3laM WIH alIropuTMaM, IMpUMEHSs
HU3BCCTHBIC aHAJTUTUYCCKUC MCTOJbI NP PCHICHUU CTAHAAPTHBIX MATCMATUUYCCKUX 3a7a4 Ha BBIYUCIICHUC
YIJIOB MCXKAY CKPCIIMBAOIUMUCA IIPAMBIMU, MCKIY Hp}IMOﬁ U THIOCKOCTBbIO, MCKAY IIJIOCKOCTAMU,



JIBYTPAHHBIX YIJIOB.

Bbruncnare 00bEMBI U IIIOIMIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MUpaMUia) ¢ MPUMEHEHUEM
(dopMyn; BBIYUCIATH COOTHOIICHUS MEXIy IUIOMAAIMU IOBEPXHOCTEH, 0O0BEMaMu MOJOOHBIX
MHOTI'OTPaHHUKOB.

e OnepupoBaTh MOHATUSMHU: CHMMETPUS B IPOCTPAHCTBE; EHTP, OCh U INIOCKOCTH CHMMETPHUH; LIEHTP, OCh

IUIOCKOCTh CUMMETPHUH (DUTYPBI.

W3BnekaTh, mpeoOpa3oBeIBATH U HHTEPIPETUPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX

¢burypax, mpeacTaBICHHYIO Ha YePTEeKaxX U PUCYHKaX.

[TpumensTh TEOMETpHUYECKHE (PAKTHI IS PEIICHHS CTEPEOMETPUUECKUX 3a/1ad, MPEAIOJIATratoNiX

HECKOJIPKO IIAroB PEIIeHHs, €CIIM YCIOBUS IPUMEHEHHUS 3aJJaHbl B IBHOU (hopme.

[TpumeHnsTH MpoCTEHIINE MPOTrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKAIIHOHHBIE CUCTEMBI MIPH

peIIeHNH CTEPEOMETPHUYECKHX 3a/1a4.

¢ [IpuBOANUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPO/IC M KU3HH, PACIIO3HABATH IPOSIBIICHHUE
3aKOHOB I'€OMETPHUH B UCKYCCTBE.

o [IpuMeHsATh TONYYECHHBIC 3HAHWA HA TIPAKTHKE: aHAIM3UPOBATH pEalbHBIE CUTYallUd W TPUMEHSTH
W3yYeHHBIE TIOHATHS B TpoIlecce TOWCKA PEIICHUS MaTeMaTHYeCKH C(OpMyTUpOBAaHHON MPOOIIEMBI,
MOJICIUPOBATh pEajJbHbIE CUTYallud Ha S3BIKE T'E€OMETPUH, HCCIEN0BaTh MOCTPOSHHBIE MOJETH C
WCTIOJIb30BAHNEM T€OMETPHUECKIX MOHITHN U TEOpEM, arrapara aireOpsl; pemaTh IpakTHIeCKrue 3a1auH,
CBSI3aHHBIE C HAXOKJICHHEM T€OMETPUYECKIX BEITUIMH.

Conep:xanue y4eOHOI0 Kypca

IIpsimble U MIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTh, MpocTpaHcTBo. [loHsTie 006
AKCHOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMHOe pacnonoxeHue TpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIMECS, IapajuleJbHblE U
CKpEIIMBAIOIIKEC NpsMble. [[apannenbHOCTh NPSMBIX U IVIOCKOCTEM B IPOCTPAHCTBE: MMApaJIICIBbHBIC IPSIMBIE B
IIPOCTPAHCTBE; IAPAJICIIBHOCTh TPEX MNPSAMBIX; NApalIeIbHOCTh MNPSAMOM M IUIOCKOCTH. YTJBl €
COHAIIPABJICHHBIMU CTOPOHAMM; YroJl MEXAY MpsAMBIMH B IpocTpaHcTBe. [lapamiensHOCTh IIOCKOCTEH:
napajuieJbHbIE TUIOCKOCTH; CBOMCTBA MapaJlIebHBIX TIOCKOCTel. [IpocTeiiue npocTpaHCTBEHHBIE (PUTYpPHI Ha
IUIOCKOCTH: TE€TPadip, KyO, napajuienenune; NoCTpOCHUE CEUECHUH.

[lepneHIUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: NEPHNEHAMKYISPHBIE NPSAMBIE B NPOCTPAHCTBE, IPSAMBIC
NapajuIeJIbHbIE M NEPIEHIUKYIIPHBIE K IUIOCKOCTH, NPU3HAK INEPHEHAUKYIAPHOCTH IPSAMONW M INIOCKOCTH,
TEOpeMa O IPSIMOM MEPIEHIUKYIIIPHON INIOCKOCTU. YTIIbI B IPOCTPAHCTBE: YroJl MEXKAY IPSAMOU U IJIOCKOCTBIO;
JBYTPAHHBIN yroJl, TMHEWHBIN yroJl ABYrpaHHOTO yria. [lepneHauKynsap 1 HakJIOHHBIE: PACCTOSHAE OT TOYKHU JI0
IUIOCKOCTH, PAacCTOSIHUE OT MPAMON 10 IUIOCKOCTH, MPOEKUUs (UIypbl Ha IUIOCKOCTb. [lepneHauKyiIspHOCTh
IJIOCKOCTEN: MPU3HAK MEPIEHIUKYIIIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX nepneHuKyIsapax.

MHoOrorpaHHMKH

[lonsiTHE MHOIOTpaHHMKA, OCHOBHBIE D3JEMEHTHl MHOTIOI'DAHHUKA, BBIIYKJIbIE M  HEBBIIYKIbIC
MHOTOTPaHHUKH; pa3BEPTKa MHororpaHHuka. [Ipusma: N-yroiapHas npusMa; rpaHd U OCHOBAHHUSA IIPU3MBI;
npsiMas ¥ HakJIOHHAasl MpU3Mbl; OOKOBas M IOJIHAsl MOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMoyrosbHbIi
napajJiesienunes] u ero ceoicraa. [lupamuaa: N-yrosnpHas nupamuia, FpaHd ¥ OCHOBaHUE MUPaMMJIbl; OOKOBas U
IIOJIHAsl TIOBEPXHOCTb INHPAMMJbl; NPaBWIbHAS M yCEU€HHas NUpaMUAd. OJIEMEHTHl MPU3Mbl U IUPAMMIBL.
[IpaBuibHBIE MHOTOTPAaHHUKHU: IOHATHE IPABWIBHOTO MHOTOIDAaHHHMKA; NpaBWIbHAS IPU3Ma U IPaBUIIbHAS
NUpaMu/a; IpaBUiIbHAs TPEyrojbHas MUpaMuaa U MpaBWIbHBINA TeTpasap; KyO. [IpencraBneHue o mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadap, JOJAEKa’ap U ukocasap. CeueHus Npu3Mbl U MUPaMUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEIBHO TOYKH, IPSAMOM, IJIOCKOCTH. OJIEMEHTHI
CUMMETPUHU B IUpaMUJax, NapajuleJIenuIeiax, IPaBUIbHbIX MHOTOIPAHHUKAX.

Bbruncnenue 3n1eMeHTOB MHOTOIPaHHHUKOB: pédpa, 1uaroHainu, yribl. [lnomans 60koBoi MOBEPXHOCTH U
MOJIHOW TOBEPXHOCTH HPSAMOM HpPU3MBI, IUIOLIA/Jb OCHOBAHUHM, TeopeMa O OOKOBON MOBEPXHOCTH MNPSMOM
npu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOM MUPAMUABI, TEOpeMa O IUIOLIaan
yceu€HHo# nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMuIbl, IPU3MBIL.

[TotoOHbIe Tena B npocTpancTBe. COOTHOIICHUST MEXAY IJIOLIAIIMHU IIOBEPXHOCTEH, 00bEMaMu
10/1I00HBIX TeJl.

Tesa Bpamenus

[unuuapudeckas HOBEPXHOCTh, 00pa3yrolie HMINHAPUIECKOI MOBEPXHOCTH, OCh IIHMIIMHIPUYECKOI
noBepxHocTU. LlunuHap: ocHoBaHMA U OOKOBast MOBEPXHOCTH, 00Opa3yromiasi U 0Ch, IUIOMIAAb OOKOBOW U TMOJHOM
noBepxHocTU. KoHndeckas HoBepXHOCTh, 00pa3yIolre KOHNUECKOW TOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKON



noBepxHocTu. KoHyc: ocHOBaHME U BepIlInHa, 00pa3ylomas U 0Ch, IIIONAab OOKOBOW U MMOJIHOM MOBEPXHOCTH.
VYceu€HHbIi KOHYyC: 00pa3yloline U BBICOTa, OCHOBaHMS U O0KOBast moBepxHOCTh. Cepa u map: 1eHTp, paauyc,
JMaMeTp, TUIOIab MOBEPXHOCTHU cdephl. BzanMHoe pacnoioxkenne cepsl U IIOCKOCTH, KacaTeIbHas

IJIOCKOCTH K cdepe, tiommans chepsl. M300pakeHne Ten BpalleHus Ha TUIOCKOCTH. Pa3BépTka MuiMHIpa U
KoHyca. KomOuHamm e BpameHust 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIIMCaHHBIN O0K0JIO cepsl, chepa,
BIIMCaHHAsl B MHOTOTPaHHUK, WM TeJo BpauieHus. [lonstre 00 o6péme. OCHOBHBIE CBOMCTBAa 0OBEMOB Te.
Teopema 06 00bEME MIPSAMOYTOJILHOTO TIapaJuIeTenuIiea u ciaeacTBus u3 He€. O0béM mumuHIpa, KoHyca. O0BEM
mapa u mwiomaab ceprl. [lomobusie Tena B mpoctpancTBe. COOTHOIIEHUS MEXKY TUIOMIAIIMUA TIOBEPXHOCTEH,
o0vémamu o00HBIX Tel. CeueHus NUIHHIPA (TTapauIeIbHO U NIEPIICHIUKYISIPHO OCH), CEUCHHS KOHYCa
(mapasnenbHOe OCHOBAHUIO U MPOXOJSIIEe Yepe3 BEPIINHY), CEUCHUs 11apa.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctH 1 B ipocTtpancTBe. ClI0KEHUE U BRIUUTAHHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA
yucno. Pasnoxenue BeKTopa o TpéM HEKOMIUIAHAPHBIM BekTopaMm. [IpaBuno napaimenenunena. Pemenne
3a7a4, CBA3aHHBIX C IPUMEHEHUEM MPABWII ICUCTBUI C BEeKTOpaMHu. [IpsMoyronapHas cucremMa KOopInHaT B
npoctpanctee. Koopaunatel BekTopa. [Ipocreiiine 3a1aum B kKoopaArHATaX. YTOJI MEXIY BEKTOPaMU.
CkansipHO€ MPOU3BE/ICHUE BEKTOPOB. BhIUKCIIeHHE YTII0B MEX Iy MIPSMBIMU U TuIocKocTsMu. KoopanHaTHO-
BEKTOPHBIA METOJI IPU PEIIEHUU T€OMETPUUYECKHX 3aad.

TemaTH4eckoe IVIAHUPOBAHNE Y4eOHOI 0 Kypca

10 xknacc (68 yacoB)

HazBanne OCHOBHOE COJIepKaHUE OCHOBHBIE BUJIbI IE€SITEIBHOCTH YUAIIUXCS
paznena
Beenenue OcHoBHBIE IIOHATUS AxkTyanu3upoBaTh (aKTbl M METOAbl IUIAHUMETPUH,
B CTEPEOMETPHUU: TOUKA, TpsMasi, | peJieBaHTHBIE TEME.
CTEepEOMETPHU | TIIOCKOCTH, MPOCTPAHCTBO. [TonyuaTh mpeacTaBieHUs O MPOCTPAHCTBEHHBIX (pUrypax,
10 IMpaBuia u300pakeHMss Ha | pa30dMpaTh MPOCTEUIINE TPABUIIA H300paKEHUS STHX QUTYP.
(10 1) pHUCYHKaX: n300pakeHUs N306paxaTh NpsAMYIO U MIOCKOCTh Ha PUCYHKE.
IUIOCKOCTEH,  MapajienbHbIX Pacno3naBaTh MHOTOTpaHHUKH, MUpaMUay, KyO, Ha3bIBaTh
MPSMBIX (OTPE3KOB), CEPEIMHBI | UX FIEMEHTHI.
OTpe3Ka. [TonsTus: Jlenate pucyHOK Ky0a, MHpaMubl, HAXOIUTH OIIUOKU B

MEePECEKAIIMNECS TUIOCKOCTH,
MepeceKaImuecs: mnpsaMas |
IIOCKOCTb.

3HaKOMCTBO c
MHOTOTpaHHUKAMH,
n300pakeHUE
MHOTOTPAaHHUKOB Ha PUCYHKaX,
Ha MPOCKIIMOHHBIX YEPTEIkKaX.
Havaneubie cBenenus o kybe u

NMUpaMuie, HX pa3BEPTKU U
MOJEIIH. CeueHus
MHOTOTPaHHUKOB.

Ilousgrue 00
AKCHOMAaTHYECKOM MOCTPOCHUH
CTEPEOMETPHUH: aKCHOMBI

CTCPCOMETPUHN U CICACTBUA U3
HHUX

HEBEPHBIX N300paKCHUSX.
3HAaKOMHUTBECS C CEYEHHMSIMH, C METOJOM CIEJIOB;
WCIIOJIb30BaTh JIJIsi TOCTPOCHHMS CEYCHHUS METOJ[ CJIE/OB,
KpaTKO 3aIMChIBATH IIard MOCTPOSHUS CEUCHUS.
Pacrio3HaBaTh BHJ CEUECHHUS M OTHOLIEHUH, B KOTOPBIX
CeYCHHE JeNUT pedpa Kyda, HaXOAUTh TUIOMIAh CEUCHHS.

Hcnonb3oBaTh HO,I[O6I/IG npun pCHICHHM 3ada4 Ha
IOCTPOCHHUEC CCUCHUM.
3HaKOMHTHLCS C AKCMOMAaTHU4YCCKUM IMOCTPOCHUEM

CTEPEOMETPUH, C aKCHOMaMH CTEPEOMETPUU U CIIEICTBUSIMHU
U3 HUX.

WinrocTpupoBaTh aKCHOMBI PUCYHKAMHM U TIPUMEpaMUu W3
OKpYyXaromiei 06cTaHOBKH




IIpsimMble

U IJIOCKOCTH
B
IIPOCTPAHCTB
e.
[TapannensHO
CTb HPAMBIX
u

IIJIOCKOCTEN
(12 9)

B3aumHOe pacnosioxkeHue
IpsIMBIX B IIPOCTPAHCTBE:
IIEPECEKAIOIIHECH,
IapajuIeIIbHbIC U
CKpELIUBAIOIINECS IIPSIMBIE.

[TapamienpHOCTE IPSAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE
NapajuleJbHbIE  TpsMbIE B
IIPOCTPAHCTBE; NapauICIbHOCTH
TPEX NPAMBIX; MaPALIECIBHOCTE
IpSIMOM M IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMA CTOPOHAMMU;

AxTyanu3upoBath (aKThl W METOIbI
pelieBaHTHBIE TEME, IPOBOJIUTH AHAJIOTHH.

[TepeuncnsiTh BO3MOKHBIE CIIOCOOBI PACTIONIOKEHUSI IBYX
MPSMBIX B IPOCTPAHCTBE, MILUTFOCTPUPOBATh UX HA IPUMEPaXx.

JaBaTp  ompeneneHue  CKPEIIMBAKOIIMXCS  MPSAMBIX,
dbopMynupoOBaTh TMPU3HAK CKPEIIUBAMOIINUXCS TPSIMBIX U
MIPUMEHSATH €0 NIPU PELIEHUH 3aa4.

Pacno3naBare mpusMy, Ha3blBaThb €€ DJIEMEHTHI.

CtpouTh ceueHHs MPU3MBbI Ha TOTOBBIX YEPTEKAX.

[Tepeuncnars BO3MOYHBIE CIocoObI B3aMMHOT'O
pAacroJIOKEHHUST TPAMOM M IUIOCKOCTH B MPOCTPAHCTBE,
MIPUBOJIUTH COOTBETCTBYIOIIME IPUMEPHI U3 PEATBHOM KU3HHU.

MJIaHUMCTPHH,

YIroJ  MEXIY
IIPOCTPAHCTBE.

[TapannensHOCTH
IUIOCKOCTEN:  mapajuieJbHbIE
MJIOCKOCTH; CBOMCTBaA
MapajuIeIbHbIX IIJIOCKOCTEN.

[Ipocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA
IJIOCKOCTH:  TeTpa’ap, Kyo,
napajulesienunesa; NoCTpoeHue
CEUYEHUI

IMPAMBIMHA B|

[aBaTp  ompeneneHue  MapaJUIEIbHOCTA  HPAMOW U
IIJIOCKOCTH.

@opMyIUpoBaTh NPU3HAK NAPAUICIBHOCTH MPSAMON U
MJIOCKOCTH, YTBEPXKACHUE O NPSAMOM MEPECeUYeHUsT MBYX
MJIOCKOCTEM, MPOXOISIINX Yepe3 NapajuiesIbHbIE MPSIMBIE.

Pemate mpaktudeckue 3agaud Ha MNOCTPOCHHE CEUYCHHI

MHOTOT'PaHHHKA.

OOBsCHATD CiIy4au B3aMMHOT'O PacIoIOKEHUS
IIJIOCKOCTEM.

JaBaTp  ompeneneHue — MapauICNbHBIX — TUIOCKOCTEW;
MPUBOJUTH TIPUMEPHI U3 PEaTbHON JKH3HU W OKpYXKarolen
00CTaHOBKH, WUTIOCTPUPYIOILIKE NapajuIeIbHOCTh
IIJIOCKOCTEM.

Hcnonb3oBath pU3HaK napauieIbHOCTH JIBYX
IJIOCKOCTEH, CBOWCTBA MapaJUIebHBIX IJIOCKOCTEH TMpHU

pELIeHNH 3a]1a4 Ha TOCTPOCHUE.

OOBACHATD, YTO Ha3bIBACTCS napauieJIbHbIM
OPOEKTUPOBAHMEM M KaK BBIMOJHICTCS MPOEKTHUPOBAHUE
buryp Ha MIOCKOCTb.

N3o0pakaTh B MapauiebHON TPOCKIIMU  pa3IuvHbIC
reoMeTprIecKue (pUrypsol.

MonenupoBaTh peanbHbIe CUTYyallUd Ha SI3bIKE T€OMETPUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIN C HCIOJIb30BaHHUEM
r€OMETPUYECKUX MOHATUH.

Hcnonp3oBaTh MNpu pelIEHUU 3aqad Ha IOCTPOCHHE
CCUCHUN TNOHSATHE NapalieIbHOCTH, MPU3HAKW M CBOMCTBA
napasuIeIbHBIX MPSMBIX Ha MIIOCKOCTH




[Tepneng
HKYJAPHOCTh
MPSIMBIX u

IJIOCKOCTEN
(12 9)

[lepneHUKYJIAPHOCTD
IpsIMOM 5 IIOCKOCTH:
NIEPIEHIUKYJIAPHBIE NPSAMBIE B
IIPOCTPAHCTBE, IIpsiIMBbIE
IapajuIeIIbHbIE U
NIEpIEHIUKYIISIPHbIE K
IIJIOCKOCTH, IIPU3HAK

NEPIEHIUKYIIIPHOCTH NPSAMOU
U IUIOCKOCTH, TEOpeMa o
NpsIMOM  NEPHEHAMKYIIPHON
IIJIOCKOCTH

[Iepnenqukyssip u
HAKJIOHHBIE. PACCTOSIHUE OT
TOYKHU 110 IUIOCKOCTH,
paccTosiHue OT MpsAMOM A0
IIJIOCKOCTH.

AxTyanu3upoBaTh (AaKThl W METOJBI
peleBaHTHBIE TEME, IPOBOAUTH aHAJIOTHH.

OOBACHATb, KakOW Yrojl Ha3bIBA€TCS YIJIOM MEXIYy
[IEPECEKAIOIIUMMUCS IIPSAMBIMH, CKPELIMBAIOIIMMUCS IIPAMBIMU
B IIPOCTPAHCTBE.

JaBare onpeneneHue NEPHEHAUKYJISPHBIX MPSAMBIX H
IIPSIMOMH, NEPIIEHIUKYIISIPHON K IIJIOCKOCTH.

Haxomuts yriel MeXay CKpELIMBAIOIIUMUCA IPSIMBIMU B
KyOe U nupamuze.

[IpuBOIUTE IPUMEPBI U3 PEATBHON KU3HHU U OKPYXKaIOIEH
00CTAaHOBKM,  WUIIOCTPUPYIOIIME  MEPHEHAUKYISIPHOCTh
OPSIMBIX B MPOCTPAHCTBE UM IMEPHEHAUKYISIPHOCTb MPSMOM K
IUIOCKOCTH.

DopMynHMpoBaTh MPU3HAK NEPIEHAUKYIAPHOCTH MPSIMOU
U IUIOCKOCTH, TNPUMEHSATh €ro Ha MpaKTUKe: OOBACHATH
NEePIEeHIUKYIAPHOCTh pedpa KyOa M AMAaroHad €ro IpaHu,
KOTOpasi €ro He COJEPKUT, HAXOJAUTh JUIMHY JUaroHaiu Kyoa.
BpruncasaTe BBICOTY MPAaBUIIBHOM TPEYrOJIbHOM M MPAaBWIBHOU
YeThIPEXYroJIbHOM MUpaMu/ 1o ATuHaM pEdep.

MJIaHUMCTPHH,

Pemrare  3amaum  Ha  BBIYMCIICHMS, CBSI3aHHBIE C
MEPIEHIUKYISIPHOCTBIO ~ MPSAMOM M IUIOCKOCTH,  C
WCIOJIb30BAHUEM TIPH PEIICHUN TUIaHUMETPHUECKUX (DaKTOB U
METOJIOB.

OOBACHATb, 4YTO  HAa3bIBAIOT  MEPHEHAUKYIIPOM U

HAKJIOHHOM U3 TOYKH K IUIOCKOCTH; MPOEKIME HAaKIIOHHOW Ha
MII0CKOCTh. OOBSCHATH, YTO HA3BIBAETCS PACCTOSTHUEM: OT
TOYKH JIO TUIOCKOCTH; MEXAY MapauIeIbHBIMU TUIOCKOCTSIMH;
MEXKIYy MpAMOM W MapaulebHONW €U IUIOCKOCTBIO; MEXKIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.

HaxomuTe 3TH paccTosiHUS B MPOCTHIX CIIy4asx B KyoOe,




upamMuze, MpusMme.

MopenupoBath peallbHbIE CUTyallud Ha A3BIKE F€OMETPHH,
UCCIIENOBAaTh IIOCTPOCHHBIE MOJEIU C HCIOJIB30BAaHUEM
r€OMETPUYECKUX MOHATUM.

Hcnone3oBare Npu  pemieHUWH 3a7ad  Ha IIOCTPOEHUE
ceueHnii Teopemy Iludaropa, cBOHCTBa NPAMOYTOJBHBIX
TPEYrOJIbHUKOB.

Vrasl
MEXITY
NPSIMBIMA |
IUIOCKOCTSIMU

(10 1)

Yrael B NOpPOCTPaHCTBE:
yroa  MexXIy [OpsAMOM u
IJIOCKOCTBIO; JIBYTPaHHBIN
yroJl, JIMHEHHBIN yroi
JBYTPAHHOTI'O yrija.
[lepneHUMKyYIAPHOCTD

IIJIOCKOCTEMN: IIPU3HAK
MEpNEeHIUKYIIPHOCTH  ABYX
mrockocTe. Teopema 0 TpEX
MepIeHIUKYIsIpax

AxTyanu3upoBaThb (AaKThl W METOJBI
pElEeBaHTHBIE TEME, IPOBOJUTH aHAJIOTUH.

JlaBatp onpeneneHue yria Mexay NpsAMOU U INIOCKOCTBIO,
dopmynupoBaTte TeopeMy O TpPEX MEPHEeHAMKYIIpax M
00paTHYIO K HEM.

Haxomute yrosm Mexay MpsAMOM M ILIOCKOCTBIO B
MHOTOI'DAHHHUKE, PACCTOSHHE OT TOYKM JO MNpsAMOA Ha
IJIOCKOCTH, MCIOJB3YyS TEOpPEMY O TPEX IEpIEHIUKYISIpax.
[IpoBoguTe Ha YepTeKe NEPHEHAMKYJISAP: M3 TOYKH HA
IPSIMYIO; U3 TOYKH HA IIJIOCKOCTH.

JlaBaTe onpeneneHue IByrpaHHOTO YIJIa U €ro 3JIEMEHTOB.
OOBSACHATh PABEHCTBO BCEX JIMHEWHBIX YIJIOB JBYI'PAHHOTO
yria.

Haxomute Ha depTexe IBYrpaHHBI yroa mpu pedpe
MMAPAaMHU/IbI, IPU3MBI, TapaJUIEICTUIEAA.

[aBatp onpeneneHue yria MexAay INIOCKOCTSIMH.

JlaBaTh onpezaeneHne U GopMyIHpOBaTH NPU3HAK B3AUMHO
MEePIEHUKYIISIPHBIX ITTIOCKOCTEH.

Haxomuts yriiel Mex 1y IIIOCKOCTSIMU B KyOe U TUpaMufe.

Hcnop30BaTh IpH PELIEHUH 3a1a4 OCHOBHBIE TEOPEMBI U
METO/IbI IJITAHUMETPUH.

MonenupoBaTh pealbHbIC CUTYyallMM Ha SI3bIKE T€OMETPUH,
UCCIIEOBATh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM
T€OMETPUYECKUX ITOHATUH.

Hcnonp30BaTh Npu  pPEIIEHUH 3aJa4 HA IIOCTPOCHHE
CCYEHUI COOTHOLIEHUS B IPSIMOYTOJBbHOM TPEYrOJIbHUKE.

IJIaHUMCTPHHU,

Mmuororpa
HHUKU

(10 4)

[lonsiTHe MHOTOrpaHHHKA,
OCHOBHBIE AJIEMEHTBI
MHOTOTPAaHHUKA, BBIYKIIbIE U
HEBBINYKIIbIE MHOTOI'PaHHUKH;
pa3BEépTKa MHOTOTPAaHHHKA.

[Tpuszma: N-yroJyipHas
MpU3Ma; TpaHd U OCHOBAHUS
MIPU3MBI; TpsiMasi U HaKIIOHHAS
MIPU3MBI; OOKOBAs M MOJIHAS

MOBEPXHOCTh MIPU3MBI.
[Tapannenenunen,
MIPSAMOYTOJIbHBIN
TapajyIeIenuIe u ero
CBOICTBA.

[upamupa: N-yroJibHas

nupamMua, rpaiHd 1 OCHOBAHUC
nrupaMHubl; OOKOBasl M IOJIHAS

IIOBEPXHOCTH MIAPaMU/IBL;
IpaBUIIbHAsE U yCEUEHHas
nupaMuja.

OnemMeHTsl  NpU3MBI U
MIAPAMHUJIBI.

[IpaBuibHbIE

MHOTOI'paHHUKU: TTOHATUC

AxktyanusupoBath (akThl W METOIbl TUIAHUMETPHUH,
pelieBaHTHBIE TEME, MPOBOIUTh aHAJIOTHH.

JaBaTp omnpezaeneHue mnapasieienuIena,
€ro BUJIbI U U3y4yaTh CBOMCTBA.

JaBaTp ompeneneHue NUpPaMUbl, PACIO3HABATh BHU/IbI
nupamui, GopMyIHUpOBaTH CBOICTBa pEdep, TpaHeil U BBICOTHI
MPaBWIHLHOW MUPaAMU/IBI.

Haxomuth miomanp IMOJHOM M OOKOBOW IOBEPXHOCTH
MUPaMUIbI.

laBaTp onpezeneHue yceu€EHHOM NMUpaMU/Ibl, Ha3bIBaTh €€
3JIEMEHTEI.

paciio3HaBaThb

dopmynupoBaTh  TeopeMy O  IUIOIMIAgM  OOKOBOI
IIOBEPXHOCTU MIPABUIBLHOMN YCEYEHHON TUPAMUIBI.
Pemwrare  3amau  Ha  BBIYMCIICHHME, CBA3aHHBIE C

UpaMuJaMu, a TAKXKe 3a7a41 Ha IOCTPOCHUE CEYCHUN.
JlaBatb omnpezesieHue NpU3Mbl, paClioO3HaBaTh BUIBI IIPU3M,
n300paXkaTh MPU3MBbI Ha YEPTEKE.
HaxoauTpe miomans MoaHON mWin OOKOBOM MOBEPXHOCTH
IIPU3MBL.
Nzyuats cooTHomeHus Ditnepa i uncia péoep, rpaHeit
Y BEPILINH MHOIOI'PaHHHUKA.
N3yuate BUABI IIPaBUIIBHBIX
Ha3BaHUs U KOJUYECTBO I'PaHEN.
M3yuaTh CUMMETPUIO MHOTOTPAHHUKOB.

MHOT'OT'paHHUKOB, Hux




MMpaBHUJIIbHOTO MHOTOTpaHHHKA,

IIpaBUJIbHAS pu3Ma u
IIpaBUJIbHAS NApaMUJa;
IIpaBUJIbHAS TPEYroJIbHAast
NApaMUla W TPABUIBHBIN

Terpa’ap; Kyo. [IpencraBnenne

OOBSACHATh, KaKWe TOYKH HA3bIBAIOTCS CUMMETPUYHBIMH
OTHOCHUTEJIBHO JAHHOM TOYKH, MPSIMOM WA IUIOCKOCTH, YTO
HAa3bIBAIOT LIEHTPOM, OCBIKO WM IUIOCKOCTBK) CUMMETPHH
buryps.

[IpuBoauTe  HpUMEPBl  CHUMMETPUUYHBIX
APXUTEKTYPE, TEXHUKE, IPUPOJIE.

buryp B

0 MPaBUIIBHBIX MoenupoBaTh peanbHbIE CUTyalliu Ha S3bIKE TEOMETPHUH,
MHOTOTpaHHUKAX: OKTa’Jp, | MICCIE0BATh IOCTPOCHHBIE MOJEIW C HCHOIh30BAHUEM
JOICKAdIp U UKOCAdP. FCOMETPUYCCKUX  TTOHSATHUH, WCIIOJIb30BaTh  Mojolue
Cummetpust B | MHOTOTPAaHHUKOB.
MIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, MPSIMOM,
IUIOCKOCTH. DNIeMEHThI
CUMMETPpUHA B  TNHpPaAMUIAX,
napajuiesenumeaax,
MPaBWJIBHBIX MHOTOTPDAHHHKAX.
Brpiunicienue  3I€MEHTOB
MHOTOTPaHHUKOB: péopa,
quaroHanv, yrisl. [lmomiangs
OOKOBOM  NOBEPXHOCTH U
MOJTHOW TIOBEPXHOCTH MPAMOU
MIPU3MBI, ILIOMAAb OCHOBAHUH,
Teopema 0 OOKOBOM
MTOBEPXHOCTH TPSMOH MTPU3IMBL.
[Tmomanp OOKOBOM
MTOBEPXHOCTH U TIOBEPXHOCTH
MpaBUIIbHOM MUpaMHU/IbL,
TeopemMa O IuIonaan OOKOBOM
MMOBEPXHOCTH yCEUEHHOU
MU PaMHU/IbI
OO6BEMBI [lonsiTne 06  oObéMe. AxktyanusupoBath (aKThl W METOIbl TUIAHUMETPUH,
MHoTorpanHu | O0BEM NMUpaMUabl, TPU3MBI peJIeBaHTHBIE TEME.
KOB OOBACHATb, KaK HU3MEpSAIOTCA OO0BEMBI Tel, MPOBOJS
(8 v) AQHAJIOTHIO C HW3MEpPEHUEM IUIOMAAe MHOTOYTOJLHUKOB.
®opMyIHpoBaTH OCHOBHBIE CBOMCTBA 0OBEMOB.
W3ydath, BBIBOOUTH (OpMyNbl 00BEMA MPSAMOYTOJIBHOIO
napasuiesienunes1a, pU3Mbl U MUPAMUJIBL.
Bbruncnsate 00bEM MPU3MBI U TUPAMHU/IBI TIO UX 3JIEMEHTAM.
[TpumeHsITh 00BbEM TSl PEIICHHs] CTEPEOMETPHUECKUX 3a7a4
U U1l HAX0XK/ICHUS TEOMETPUYECKUX BETTHYHH.
MopenupoBaTh peajbHbIE CUTyalldd Ha SI3bIKE T€OMETpPHUU,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIH C HCHOJIb30BaHHUEM
T€OMETPUYECKUX MOHATUI
[ToBTOpEH [Toctpoenne cedyennit B | CTpOUTh CEYEHHE MHOTOIPAHHUKA METOJOM CIIEOB.
We: CEYCHHS, | MHOTOIPAHHUKE. JlaBaTh ompeneneHne pacCTOsSHUS MEXKITY (PUTYpaMH.
paccTosiHUA U Brruricnenue paccTosiHMIA: Haxomuts paccTosiHue MEeXy napasnielbHbBIMU
YIJIBI MEXAYy JBYMS TOYKaMH, OT | IUIOCKOCTSIMH, MEXAy IUIOCKOCTBIO M MapajieNbHON e
(6 1) TOYKH JI0 IPSIMOM, OT TOUKH JI0 | MIPSIMOM, MEX/1y CKPEIIUBAOIIUMHUCS MPSIMBIMH.

IUIOCKOCTH; MEK Ty
CKPEILIMBAIOIIUMHUCS
MPSAMBIMHU.

Brruncienue YIJIOB:
MEXAY  CKPELIHMBAIOIIUMUCS

OPSMBIMH, MEXAy HpsSIMOil u
IIJIOCKOCTBIO, JIBYTpPaHHBIX
YIJIOB, YIJI0B MEXKIY
IJIOCKOCTSAMU

CTpouTh JIMHEWHBIM yroyl JBYIPAaHHOIO YIJla Ha 4YepTeke
MHOTOI'paHHHMKA U HAXOJIUTh €r0 BEJINYHHY.
HaxoauTp yriel Mex 1y MIIOCKOCTSMH B MHOTOTPaHHUKAX




11 knacc (68 uacos)

HasBanue OcHoOBHOE coziepkaHne OcCHOBHBIE BU/IbI I€ATEIBHOCTH YJalIuXcs
paszgena
Tena Cbhepa wu map: 1eHTp, AxTyanu3upoBaTh (GakThl U METOABl IUIAHUMETPHH,

BpaleHus pamuyc, OuaMeTp; IUIOLIAJb | pelIeBaHTHBIE TEME, IPOBOIUTH AHAIOTHU.

(16 1) MTOBEPXHOCTH cepsl. HaBatb onpenenenus chepsl U I1apa, UX LEHTPa, paanyca,
B3aumnoe pacniosiokenue | quamerpa. Omnpenensate cdepy Kak (urypy BpalleHus
cepsr U IUIOCKOCTH; | OKPY’KHOCTH.

KacaTelbHast  IUIOCKOCTh K HccnenoBate  B3auMHOE — pacmosiokeHue  chepsl  H

cdepe; momanb chepsl. IUTOCKOCTH, JBYX c(hep, WITIOCTPUPOBATh 3TO HA YepTekax U
N3o06paxkenune cdepsl, | pucyHKax.

11apa Ha INIOCKOCTH. DopmynupoBaTh OIMpeaesieHHe KacaTelbHOW TIOCKOCTH K
Ceuenus mapa. cdepe, CBOWCTBO M MPU3HAK KACATEIBHOM MJIOCKOCTH.

3HAKOMUTBHCS C T€0JE3UUECKUMU JIMHUSIMU Ha cepe.

Hunmuaapudeckas OOBSCHSTD, YTO HA3BIBAIOT IIMJIMHIIPOM, HA3bIBATh €TO

TTOBEPXHOCTb, 00pa3yroIne | JIeMEHTEHI.

TAHIPUIECKOH N3yuaTh, 00BACHATH, KaK MOJYIUTh HWIAHIP MYTEM

MTOBEPXHOCTH, OChb | BpameHus IPSIMOYTOJIbHHKA.

TAHIPUIECKOH BreIBOINTH, HMCIIONB30BaTh (POPMYIIBI ISl BBIYMCICHUS

MTOBEPXHOCTH. Hunuaap: | mmomaayn 60KOBOM OBEPXHOCTH IAIHHIIPA.

OCHOBAHMS u OoxoBast N3yuarh, pacro3HaBaTh pa3BepTKY LIMHIPA.

MMOBEPXHOCTh, OOpa3yromias u

0OCh;, IUIONIaAL OOKOBOM U
ITOJTHOW ITOBEPXHOCTH.
N3obpaxenne  muiamHApa
Ha  IUIOCKOCTH.  Pa3Béprka
HWIHH]IPA.
Ceuenusa HWIUHAPA
(TUIOCKOCTRIO,  TIapaJUIeIbHOM

WM TIEPICHIUKYIIPHOH OCH
IUAJTUHIPA)

N3o00pakaTh TUIAMHAP W €r0 CEYCHHS IIJIOCKOCTHIO,
NpOXOJSIIEd  4Yepe3 €ero  OocCh, MApAJUICIBHOW  WIH
MIEPIEHIUKYISIPHON OCH.

Haxonute miomany dTHX CEUeHUH.

MonaenupoBath peajbHbIE CUTYaIlUU Ha S3BIKE TEOMETPHH,
UCCIEN0BaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
F€OMETPUYECKUX MTOHSATUH.

Konunueckasi moBepXHOCTb,

oOpazymomiue KOHUYECKOMH
MMOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKOM MOBEPXHOCTH.

KOHYCI OCHOBAaHHE€ W BCpPUIMHA,
o6pa3y}oma;1 H OCh, IIIOIIaAb

OOKOBOM u MOJTHOM
IIOBEPXHOCTH. Yceu€HHbli
KOHYC: 00pa3ymollue U BbICOTa;
OCHOBaHUS u OokoBas
MIOBEPXHOCTb.

N3o00paxkenne koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
Ceuenus KOHYyCa
(TIIOCKOCTBIO,  MapallieNnbHOM
OCHOBAHHMIO, U IIJIOCKOCTBIO,
MIPOXOIAIIEH Yepe3 BEPIINHY).

OOBACHATH, KAaKO€ TEJNO Ha3bIBAIOT KPYrOBHIM KOHYCOM,
Ha3bIBaTh €TO 3JIEMEHTHI.

W3ydarh, OOBICHATH, Kak MOJYYUTh KOHYC HYyTEM
BpallleHUs IPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA.
H300paxaTh KOHYC W €ro CEYEHHUs IIJIOCKOCTHIO,

IPOXOAALIEH Yepe3 0Ch, U IIIOCKOCThIO, EPIEHIUKYIIPHON K
OCH.

N3yuatb, pacrio3HaBaTh pa3BEPTKY KOHYCA.

BoiBouTh, HCNONB30BaTh (POPMYJBI JUISL BBIYUCICHHS
IoIaau 60KOBOI MOBEPXHOCTH KOHYCA.

HaxomuTe miomanum cedeHud, MPOXOISIIUX
BEPLIMHY KOHYCa WM NePHIEHIUKYISIPHBIX €0 OCH.

OOBACHATDH, KAKOE TEJIO HA3bIBACTCS YCEUEHHBIM KOHYCOM.

N3yuaTb, 0OBSACHATDH, KaK €ro MOJIy4YUTh MYTEM BpalllCHUS
IPSIMOYTOJIBHOM TPaneLyH.

BeiBouTh, mNpUMEHATH GOpPMYNy AN BBIYUCICHHS
Iomaau 60KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCA.

qyepes

KomMmOunamus TeN
BpAIIeHUs] 1 MHOTOTPaHHHUKOB.
MHOrorpaHHukK,  ONHWCAHHBIN
OKOJIO cdepsl; cdepa,
BIMCAaHHAas B MHOTOTPAHHUK
WJIHM B TEJIO BpPAIICHUS

AxTyanusupoBaTb (akThl W METOJbl  IUIAHUMETPHH,
PEJIEBAHTHBIE TEME, IIPOBOJINUTH AHAJIOTHH.

Pemats crepeomerpuueckue 3agauu, CBsI3aHHBIE C TEIAMMU
BpallleHUs, IOCTPOEHHUEM CEYEHHUH Tel BpallleHus, ¢
KOMOMHAIMSIMA TeJ BpalleHHss ¥ MHOTOI'PDAaHHHUKOB Ha
HaXO0XJIEHNE T€OMETPUUYECKUX BETUYHH.

Hcnonp3oBarh Npu pelIeHNN CTEPEOMETPUYECKHX 3ahad
IUTaHUMETpUUECKUe (PaKThl U METOJIbI 3a/1a41 HA BBIUMCIICHUE
U 10Ka3aTeIbCTBO.




MonenupoBarh peajgbHble CUTYallMu Ha SI3bIKE T€OMETPHUH,
UCCIIEIOBATh IMOCTPOEHHBIE MOJEIM € HCIHOJIb30BaHUEM
r€OMETPUYECKUX MOHATUI

OO6BEMBI [lonssitue 06  0OBEMeE. AxTyanu3upoBaThb (AaKTBl W METOJBl  IUIAHUMETPHH,
TeN OcHOBHBIE CBOWCTBAa OOBEMOB | PEICBAHTHBIE TEME, IPOBOJUTH aHAJIOTUH.
(17 9) TeJl. BoiBouTh, HCMONB30BaTh (OPMYNEI 00BEMOB: MPHU3MEI,
OO0bEM HUIMHIpA, KOHYCa. | LWIMHAPA, NHPAMHUIBI, KOHYyCa; YCEYEHHOW NHMpaMHIbl H
O0BéM mIapa ¥ TUIOHIAJb | YCEUEHHOTO KOHYCA.
cepsl. Pemate crepeomerpuueckue 3ajaud, CBSA3aHHBIE C
BbIYHCIICHHEM 00OBEMOB.
@opMyaMpoOBaTh  ONPEIENIEHUE IIApOBOIO  CErMEHTa,
IIApOBOTO CJIOSI, IIAPOBOTO CEKTOpA.
[Ipumensats  Qopmynbl a8 HaxoXJIeHUs 00BEMOB
IapOBOTO CErMEHTA, IapOBOTO CEKTOpA.
Pemats crepeomerpuueckue 3ajaud, CBSA3aHHbBIE C
00BEMOM T1apa U MJIOMIABI0 CephI.
MonennpoBaTh peajibHble CUTYyallud Ha SI3bIKE T€OMETPHH,
UCCIIEIOBaTh IOCTPOEHHBIE MOJIEIM C HCIHOJIb30BaHUEM
T€OMETPUYECKUX MOHATUH.
[TonoGHbIe Tena B Axryanu3upoBaTh (aKTbl M METOAbl IUIAHUMETPUH,
npoctpadcTBe. COOTHOIICHHUS | PeJIEeBaHTHBIE TEME, POBOIUThH AaHAJIOTUH.
MEXIY TUTOIIAISIMA Pemats crepeomerpuueckue 3ajay, CBA3aHHBIE C
ITOBEPXHOCTEM, 00BéMaMu | COOTHOLIEHHEM OOBEMOB U MOBEPXHOCTEW MOJOOHBIX TEN B
MOJA0OHBIX TEN MIPOCTPAHCTBE.
MojennpoBaTh peajibHble CUTYyallud Ha S3bIKEe T€OMETPHH,
HCCIIeIOBaTh TMOCTPOEHHBIE MOJEIN C HCIOJIb30BaHHUEM
reOMETPUYECKUX NOHITUI
Bekropsl Bekrop Ha miockoctu u B AxTtyanusupoBaTb (akTel W METOJbl IUIAHUMETPHH,
u npoctpaHcTBe. CIOXXKEHHE W | PEIEBAHTHBIE TEME, IPOBOIUTH AaHAJIOTUU.
KOOpAMHATBl | BBIUUTAHUE BEKTOPOB. OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.
B YMHOXEHHE  BEKTOpa Ha @dopmynupoBaTh  NpPaBWIO  Hapalefenunena  MpH
MPOCTPAHCTB | YuClO. Pa3joxkeHne BeKTOpa | CI0KEHUU BEKTOPOB.
e (219) o TpéM HEKOMIUIaHAPHBIM CknanpiBaTh, BBIYNTATh BEKTOPbI, YMHOXXaThb BEKTOp Ha
BEKTOPaM. ITpaBuno | uucno.
napasJiesienunesa. N3yuyaTh OCHOBHBIE CBOMCTBA 3TUX OIEpALUi.
Pemienne 3anau, cBs3aHHbBIX JaBate  ompeneneHue  HPSAMOYTOJIBHOM CHCTEMBI
C  TpPUMEHEHHWEM  TpaBUJ | KOOPAMHAT B IPOCTPAHCTBE.
JeUCTBUI C BEKTOpaMH BeipazuTh KOOpAMHATBI BEKTOPA 4Yepe3 KOOPAMHATHI €ro
[IpsimoyronbpHast ~ cucrema | KOHIIOB.
KOOpAMHAT B IPOCTPAHCTBE. BeiBouTh, HCHONB30BaTh (OPMYTY AJIMHBI BEKTOpa U
Koopannatst BEKTOpA. | PACCTOSHUA MEKIY TOUKAMHU.
[IpocTeiimme 3aauu B Beipaxarh ckanspHOe NpOM3BEIEHHE BEKTOPOB yepe3 UX
KOOpIMHATaX. YTOJ MEXay | KOOPJAMHATHI, BBIYMCIATH YrOJl MEXAY JBYMs BEKTOpPaMH,
BEKTOpPaMH. CkassipHoe | ABYMS IPSAMBIMH.
IIPOU3BECHUE BEKTOPOB. Haxomute yron Mexay HOpsMONl M IUIOCKOCTBIO, YroOJI
Bbrunciienue  yriioB  Mexay | MeXAy ABYMs IUIOCKOCTSMH aHAJIUTHYECKUMHU METOAMH.
MPSIMBIMH U TUIOCKOCTSIMH. BriBoiuTh, HCnonb30BaTh GOpMYITy pPacCTOSIHUSA OT TOUKU
KoopamHaTHO-BEKTOPHBIN | 10 TUIOCKOCTH.
METOJ NPU pELICHUN
TF€OMETPUYECKUX 33134
IToBTOpEH OcHoBHbIE burypsl, Pemate mpocreiimiue 3agayd Ha HaXOXKICHUWE JUIMH U
ue, (baxTsl, TEOPEMBI Kypca | yII0B B TEOMETPUYECKUX (HUrypax, HPUMEHITh TEOpeMy
0000I1IeHne U | TNIAHUMETPHH. 3anaun | [Iudaropa, TeopeMbl CHHYCOB M KOCHHYCOB.
cucTeMaTu3a | INIAHUMETPUH U METOIbl HUX HaxoauTs miomnaas MHOTOYTOJIBHUKA, KPyTa.
U 3HAHUW | pelLIeHHUs. Pacno3naBate 1oj00HbBIE (QUTYpBI, HAXOAUTH OTHOLICHHS
(14 q9) OcHoBHBIE burypsl, | UIMH | IJIOMIAICH.

(baxThl, TEOPEMBI Kypca

Hcnonp30BaTh npu pCHICHUN CTCPCOMCTPUUCCKHUX 3adav




CTEPEOMETPHUH. 3anauun
CTEPEOMETPUN U METOABl HX
perenus

(axTbl ¥ METO/IbI TUTAHUMETPHH




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» «I'eomerpus 10-11 ximacen, JI.I'. AtanacsaH; AKIIMOHEpHOE 00mecTBO «}31aTenbCcTBO
2

«IIpocsewmenue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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