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PABOYASA ITPOT'PAMMA YYEGBHOI'O KYPCA «'EOMETPHA»
IHosicHUTeILHAS 3AIHCKA

Pabouast mporpamma yueOHOro kypca «I'eomeTpusi» 0a30BOro ypoBHs miist odyqarormuxcst 10 —11
KJaccoB paspaboraHa Ha ocHOBe PenepasbHOr0 roCyIapCTBEHHOrO OOpa30OBaTENbHOIO CTaHIApTa
cpeanero oOmero obpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUH, MPEABABISEMBIX K
MaTeMaTHYeCKOMy OOpa3oBaHMIO, M TPaguLMil poccuiickoro oOpasosaHus. Peanmzanms mporpaMmel
o0ecrieunBaeT OBJNAACHUE KIFOYEBBIMH KOMITETEHLIUSIMH, COCTABIISFOIIMMH OCHOBY IUISI CAMOPA3BUTHS U
HETIPEPhIBHOIO 00pa30BaHUs, ILEJOCTHOCTh OOIIEKYJBTYPHOrO, JIMYHOCTHOIO U MO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH OOYHAIOIITHXCS.

Henan n3ydyeHus yueGHOro Kypca

BaskHocTh y4eOHOTro Kypca reOMeTpUd Ha YPOBHE CpenHero obImero oOpasoBaHus OOYCIIOBIEHA
NPAKTUYECKOH 3HAYUMOCTBIO METANPEIMETHBIX U TPEIMETHBIX Pe3yJbTaTOB OOYYEHHS T'€OMETPUH B
HANpaBJICHUH  JIMYHOCTHOrO  pa3BUTHS  oOyvaromuxcs,  (opmupoBaHus  (PYHKIHOHATBHON
MaTeMaTHYECKOH TPAMOTHOCTH, H3Y4YeHMs JAPYrUX Yy4eOHbIX AMCUUIUIMH. PasBuThe y ydarmmxcs
NPAaBWIBHBIX TPENCTABICHUH O CYIIHOCTH M TMPOHCXOXKICHHH TE€OMETPHUYECKHUX aOCTpakuui,
COOTHOULICHUHU PEAJbHOTO U HACANBbHOIO, XapakTepe OTPaK€HMs MAaTeMAaTHUYECKOW HAyKOH sBJICHUN U
NPOIIECCOB pPEANIbHOTO MHpPA, MeCT€ TeOMETPUH B CHCTEME HayK W pPOJIM  MaTeMaTHYECKOTO
MOJIEIUPOBAHMsI B HAyYHOM IIO3HAHWM W B TNPAKTHKE CIOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHHS yUAIIUXCS, a TAK)KE KAYECTB MBILUICHUS, HEOOXOIUMBIX ISl aAaNTallii B COBPEMEHHOM
oOrmecTse.

I'eomerpus siBisieTcst OTHUM M3 0a30BBIX NMPEAMETOB Ha YPOBHE CpeaHEro olmero oOpa3oBaHus,
TaK Kak o0ecrneynBaeT BO3MOXKHOCTb M3YUYECHHUS KaK JUCIHIUINH €CTeCTBEHHO-HAYYHOH HAIPaBICHHOCTH,
TaK U TYMaHUTapPHOM.

Jlornyeckoe MplieEne, (GOpMHpPyEMOe TPU HU3yUeHHH OOYYarOIIMMUCS MOHSTHHHBIX OCHOB
r€OMETPHUH U MOCTPOCHUH LEMOYKH JIOTHUECKUX YTBEPXKACHUH B XOA€ PELICHUs T€OMETPUYECKUX 3a/1ad,
YMEHHE BBIABUIATb M ONPOBEPraTh T'HUIIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS NMPH PELICHHH 3amad
€CTeCTBEHHO-HAyYHOTO [[UKJIA, B YACTHOCTH U3 Kypca (QU3HKHL.

YMeHHe OpHEHTHPOBATHCS B TNPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pPOJb BO BCEX 00JaCTAX
nesITebHOCTH denoBeka. OpueHTalus 4eqoBeka BO BPEMEHU U MPOCTPAHCTBE — HEOOXOANMOE YCIIOBHE
€ro COLMANBHOrO ObITHS, (OopMa OTPaKEHHUs] OKPYKAOIIEro MHpA, YCJIOBHE YCIELUIHOrO IMO3HAHHS U
aKTUBHOrO mpeoOpasoBaHusi nedcrtBuTenbHOCTH.  OmnepupoBaHMe NPOCTPAHCTBEHHBIMH — OOpazamu
00BEeUHSET pa3Hble BUABI yUeOHON M TPYOOBOH AESTEIBHOCTH, SIBISIETCS OIHUM U3 MPO(ECCHOHAIBHO
BAXKHBIX KaueCTB, MO3TOMY AaKTyajbHa 3a7ada (OPMHPOBAHUS y OOYHArOIIUXCS MPOCTPAHCTBEHHOTO
MBILLIEHHUS] KaK Pa3HOBUAHOCTH OOPA3HOIO MBIIUICHUS! — CYLIECTBEHHOIO KOMIIOHEHTa B MOJITOTOBKE K
NPAKTUYECKOHN NEATENbHOCTH 10 MHOTUM HAIPABICHUSIM.

Llenp ocBoeHmst mporpammbsl yueOHOro kypca «l'eomerpuss» Ha 0a30BOM ypoBHEe OOyueHUs —
o0meoOpa3oBarebHOe U OOIIEKYIBTYPHOE PA3BUTHE OOYYAIOIIUXCS depe3 o0ecredeHne BO3MOXKHOCTU
npuoOpETEHNs U UCIIOb30BAHUS CHCTEMATUYECKIX T€OMETPHUECKUX 3HAHUN U AEHCTBUM, CrielU(IIHbIX
r€OMETPHH, BO3MOKHOCTH YCIEITHOTO MPOAOIKEHUs] 00pa3oBaHUs MO CIENHAIbHOCTSIM, HE CBSI3aHHBIM C
MPUKJIAHBIM UCTIOJIB30BAHUEM [€OMETPHHL.

[Iporpamma mo reomerpun Ha 0Oa30BOM YpPOBHE MpeNHA3HA4YeHa Al OOYHArOIIUXCsl CpemHei
IIKOJIbI, HE HUCIBITHIBABLINX 3HAYMTENBHBIX 3aTPyIHEHHI Ha yPOBHE OCHOBHOrO o0mero oOpa3oBaHUsL.
Takum obpazom, oOyuaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIINE MAaTEMATHYECKHE YMEHUS,
CBSI3aHHBIE CO CIELU(PHUKON reoMeTprur M HeOOXOAMMBIE sl )KM3HHU B COBpeMeHHOM oOrmecTBe. Kpome
3TOr0, OHU MMEIOT BO3MOXKHOCTh U3YUUTh I€OMETPUI0 OoJiee TIyOOKO, €CliM B JabHEHIIEM BO3HHKHET
HEOOXOIMMOCTD B T€OMETPUIECKHIX 3HAHMSX B MPOPECCHOHAIBHON AESITEIbHOCTH.

JIOCTIDKEHHE e OCBOCHHUS MPOrpamMMbl OOECTIEUMBAETCS] PEIIEHHEM COOTBETCTBYIOIIUX 3a1ad.
[IpuopureTHeiMu 3amauamMu ocBoeHMs Kypca «I'eomerpum» Ha 0Ga3zoBoMm ypoBHe B 10—11 kmaccax
SIBJITEOTCSI:



® (opMupoBaHHE MPENCTABIEHUS] O T€OMETPHHM KaK YacTH MHUPOBOW KyJBTYPbl U OCO3HAHUE €&
B3aHMOCBSI3H C OKPY’KAIOLIINM MUPOM;

® (opMupoBaHME TPEACTABICHHS O MHOTOTPAHHHKAX W TelaX BPAIEHWs KaK O BaKHEHIINX
MaTEeMaTHYECKUX MOJENSIX, MO3BOJISIOIINX ONMMCHIBATh U U3y4aTh Pa3HbIE SIBJIECHHS OKPY)KAIOIIEro MHpAa,

® (opmupoBaHHMe yMeHHMs pACIO3HABaTh Ha 4YepTekaX, MOMAEISIX M B PEAIbHOM MHpE
MHOTOTPaHHHKH U TeJla BPAIlEeHUs,

® OBJIAZICHHE METOJAMH PEIIeHHUS 3aJad Ha IMOCTPOEHHUs] Ha M300pa’KeHMSX MPOCTPAHCTBEHHBIX
duryp;

® (opMupoBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMU TOHSATHSAMH O MHOTOTPAaHHUKAX W Tejax
BPALIEHNS U MX OCHOBHBIMU CBOWCTBAMH,

® OBJIAZICHHE AJITOPUTMAMHM PEIICHUS] OCHOBHBIX THIIOB 337124, (POPMHUPOBAHHE YMEHHS IPOBOIUTH
HECJIOJKHBIE JTOKA3aTeNIbHbIE PACCYXKIEHHUs B XONE€ PELICHUS CTEPEOMETPHUYECKHX 3anady U 3aaad C
NPAKTUYECKUM COZIEPKAHUEM,

® Da3BUTHE HMHTEJUICKTYAJIBbHBIX W TBOPYECKUX CIOCOOHOCTEH OOYYarOLINXCSs, MO3HABATEIbHON
AKTUBHOCTH, UCCIIEIOBATEIBCKIX YMEHUH, KPUTHIHOCTH MBILIUICHUS,

® (dopmupoBanme  (PyHKIHMOHANBLHOM  TIPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHH.  YMEHHE
pacrio3HaBaTh MPOSIBICHHUS] T€OMETPUYECKHX TMOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pEabHBIX
JKU3HEHHBIX CUTYAlMsIX U MPH M3YYEHHUU APYTHUX Y4eOHBIX NPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTeH, (OPMyJIHPOBATh MX HA SI3bIKE T€OMETPHUH M CO3/1aBaTh I'€OMETPHUYECKHE MOIEINH,
NPUMEHSITh OCBOEHHBIH TI€OMETPUYECKHMH ammapaTr IJisl PeIleHUs] NMPaKTHKO-OPUEHTHPOBAHHBIX 3a7ad,
UHTEPIPETHPOBATH U OLICHUBATH ITOJYUYEHHBIE PE3yJIbTATHI.

OTnuauTenbHOM 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOYEHHE B KypPC CTEPEOMETPHH B HaUase
€ro M3YYeHHs 3a7ad, pellacMbIX Ha YpPOBHE HHTYUTHUBHOTO TIO3HAHUS, U OINpPENENEHHBIM 00pa3oM
OpraHu30BaHHAs1 paboTa HAJA HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO W MPOCTPAHCTBEHHOTO
MBILLIEHHUSI, CTUMYJHUPYET TMPOTEKaHHEe HWHTYHUTHUBHBIX IPOLECCOB, MOTHUBUPYET K JaJbHEHIIEMY
U3YUYESHHIO MTPEIMETa.

[IpennoureHne OTHAETCS HAMNIAAHO-KOHCTPYKTUBHOMY METONy OOYUYEHHsI, TO €CTh TEOPETHUECKHE
3HaHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IMPEIMETHO-TIPAKTHUECKOW NesTeNbHOCTH. Pa3BuTHe
NPOCTPAHCTBEHHBIX MPEACTABICHUH Y YYAIINXCS B Kypce CTEPEOMETPUH MPOBOAMTCS 32 CUET PEIUSHHS
3amad Ha CO3JaHHME IMPOCTPAHCTBEHHBIX 00pa3oB M 3amad Ha ONEPUPOBAHHE IMPOCTPAHCTBEHHBIMH
obpazamu. Co3manne oOpasa MPOBOOUTCS C OMOPOH HAa HAIISAHOCTb, a ONMEPUPOBaHHUE O0pa3oM — B
YCIIOBHSIX OTBJICUEHHSI OT HATJISITHOCTH, MBICIEHHOTO M3MEHEHHS €r0 UCXOIHOTO COMEPIKAHMUS.

OcHoBHbIE conep:kaTenpHble TUHUU Kypca «I'eomerpun» B 10-11 knaccax: «MHOrorpaHHUKWY,
«IIpsiMble 1 MIIOCKOCTH B IIpOCTpaHcTBe, «Tena Bpamenusy, «BeKTOpbl 1 KOOPIAUHATHI B TPOCTPAHCTBEY.
DopMHUPOBaHUE JIOTHYECKUX YMEHHUH pachpenessieTcss He TOJIbKO MO COAEPIKaTeNbHBIM JIMHUSAM, HO U T10
rogam oOy4eHHs Ha yPOBHE CPEAHEro 001mero odpa3oBaHusl.

Conepsxanne oOpa3oBaHUs, COOTBETCTBYIOIIEE NMPEAMETHBIM pe3ysibTaTaM OcBoeHus [IpumepHoii
paboueil mporpamMmsl, pacrpeneNéHHbIM 0 rogaM 00yUYeHHs], CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI
OBJIQICHUE TEOMETPUYECKMMH TOHSATHAMH M HAaBbIKAMU OCYILIECTBIISUIOCH IOCIEIOBATENIbHO U
MOCTYIATENbHO, ¢ COONMIOZCHNEM MPHUHLUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIOUYAIHUCH B
O0IIyI0 CHCTEMY I€OMETPUYECKUX MPEACTABICHUH OOyYarOIIMXCsl, pacuIupsisi U yrayomss e€, obpasys
MPOYHBIE MHOXKECTBEHHBIE CBSI3H.

MecTo yueOHOro Kypca B yueOHOM ILIaHe
B YueOHOM m1aHe Ha M3ydeHHE TeOMeTpHH OTBOAMTCS 2 yueOHBIX Yaca B Hexento B 10 kiacce u 1
yueOHbIi yac B Hexe o B 11 kiacce, Bcero 3a nea rona oOydenus: 102 yueOHbIX 4acoB.

Coaepranue yueOHOro kypcea (mo rogam ooyuenus)




10 kaace

IIpsiMbIe ¥ NI0CKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHSTHSI CTepeoMeTpuu. Touka, mpsMas, MMIOCKOCTb, MpocTpaHCcTBO. IloHsTHE 00
AKCMOMATUYE€CKOM MOCTPOCHUHU CTEPEOMETPUH. AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue MNpsIMBIX B MPOCTPAHCTBE. NEPECEKAIOINMECs, IapajjiejbHble U
cKkpewmuBaronuecs npsmMbie. [lapanienbHOCT OPAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE. MapajUiesIbHbIC
MpsIMbIE€ B MPOCTPAHCTBE, NAPAJUICIBHOCTD TPEX MPSAMBIX;, NAPAJUIEIBHOCTD NMPSMON U INIOCKOCTH. Y TUIBI C
COHAIPABJICHHBIMU CTOPOHAMH, YrOJ MEXKIY MNPSMBbIMU B MPOCTpaHCTBe. llapainenbHOCTh MIIOCKOCTEN:
napajuieJbHble IJIOCKOCTH, CBOWMCTBA MapajuleNbHBIX IUIOCKOCTER. Ilpocreiimine mpoCTpaHCTBEHHbIE
(burypsl Ha TIIOCKOCTH: TETPa3Ip, KyO, mapauieNenuesn, IOCTPOSHNE CEYeHUH.

[lepneHauKyAApHOCTh NPAMOM M IJIOCKOCTU. MEPHNEHAUKYJSIPHBIE MNPsMblE B NPOCTPAHCTBE,
NpsIMbIE€ NApajjiebHble U NEPHEHAUKYJIAPHbIE K IJIOCKOCTH, MPU3HAK NEPHEHAUKYJIAPHOCTH NPAMOU U
TJIOCKOCTH, T€OpPEMa O MNPSIMON MNEPNEHAUKYJIAPHON IUIOCKOCTH. YTJbl B MPOCTPAHCTBE. YIrOJd MEXAY
NpPSAMOM U TUIOCKOCTBIO, NBYTPAHHBIA YTrOJ, JUHEWHBIN yroj AByrpaHHoro yria. llepnennukymisp u
HAKJIOHHBIE. PACCTOSIHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSAHUE OT MOPSIMOM A0 IJIOCKOCTH, MPOEKLUsA
burypel Ha TMIOCKOCTh. [lepreHANKYISIPHOCTh TUIOCKOCTEH: TPU3HAK MEePIEHIUKYISIPHOCTH IBYX
miockoctenl. Teopema 0 TpEX MEeprNeHUKYIApax.

MHororpaHHuKH

IToHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOIOIPDAHHHKA, BBINYKJbIE U HEBBITYKJIbIE
MHOTOTPaHHMKH, pa3BéPTKa MHOrorpaHHuka. Ilpusma: #-yrojapHas Npu3Ma, rpaHd U OCHOBAHUS MIPU3MBL
npsiMasi M HAKJIOHHAs TPU3MbL, OOKOBas M TMOJNHAs TOBEPXHOCTh mnpu3Mbl Ilapannenenumen,
NpsIMOYTONIbHBIN Mapajuiesenunen v ero csoiictBa. I[lupamupa: m-yronbHas nupaMuyia, TpaHu U
OCHOBaHUE MUpPaMHIbL, OOKOBAasl U TIOJHAS MOBEPXHOCTD ITUPAMUBI, IIPABMIIbHAS U YCEUEHHAS MUPAMUA.
DnieMeHThbI NPU3MbI U nupaMusl. [IpaBusibHble MHOTOTPAHHUKY: MTOHSITHE MPABUIBHOTO MHOTOIPaHHUKA,
NpaBW/bHAs TMpU3Ma M MpaBUJIbHASA MUPaMHIa; NpaBUJIbHAsl TPEyrojibHas NHpaMuia U IMPaBUJIbHBIN
teTpa’np, kyO. IlpencraBneHre O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdp, AOAEKAdAP U HKOCASAP.
Ceuenust npyU3Mbl U MUPaAMUIbL.

CumMMmeTpusi B POCTPAHCTBE. CUMMETPHsI OTHOCUTENIBHO TOYKH, MPAMOH, MIOCKOCTH. DJIEMEHTbI
CUMMETPHUHU B MUpaMUax, Napajuiefenunenax, NpaBuiIbHbIX MHOIOIPAHHUKAX.

BbluucneHne 5M€MEHTOB MHOTOTPAaHHUKOB. péOpa, nuaroHamu, yriabl Ilnomans OoxoBoi
MOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH MPSIMOH MPH3MBI, IUIOLMIA[b OCHOBAaHUH, Teopema O OOKOBOM
MOBEPXHOCTH NPsIMON npu3Msbl. I1nomans OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHON MUPAMUTIB,
TeopeMa O Ioanu yceuénnoi nupamunsl. [Toustiue 06 06béme. OObEM MUPAMUIIBI, TTPU3MBIL.

ITonoOHble Tena B mpocTpancTBe. COOTHOIIEHUST MEXIY TUIOIIAISIMHI MOBEPXHOCTEH, 00BEMaMu
NOJOOHBIX TEJI.

11 kaace

Tena Bpamenust

Hunuaapudeckass  MOBEPXHOCTb,  OOpasyroIlMe — [IJIMHAPUYECKOH  IMOBEPXHOCTH,  OChb
LWIMHAPUYECKOH TOBEPXHOCTH. LlMnmuHIp: ocHOBaHMS M OOKOBasl MOBEPXHOCTb, 0Opasyrolias U OCh;
IOIaAb OOKOBOM M MOJHOM MMOBEPXHOCTH.

KoHuueckasi mOBepXHOCTh, 00pa3yroIre KOHUIeCKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHHYECKOH
noBepxHOoCcTH. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromas W OCh, IUIOMAab OOKOBOH W TOJTHOU
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIOLINe U BBICOTA; OCHOBaHMS U OOKOBAast MOBEPXHOCTb.

Codepa u map: ueHTp, paauyc, AMAMETp; TUIOIIAAb TOBEPXHOCTH chepbl. B3anMmHoe pacrnonokeHue
cepbl U TUNIOCKOCTH; KacaTellbHas! INIOCKOCTD K cepe; Tomanb chephl.

HzobpaskeHne e BpaleHus Ha TNIOCKOCTH. Pa3BépTka LMIMHAPA B KOHYCA.

KomOuHammu Ten BpamieHHss ¥ MHOTOIPAaHHHKOB. MHOTOTPaHHUK, ONHCAHHBIA OKOJIO c(epsr,
cepa, BMCaHHAs B MHOTOTPAHHUK, UJIH TEJIO BPAILEHHS.

[Tonsitne 06 o6béme. OcHOBHBIE cBOIicTBa 00BEMOB Ten. Teopema 00 0OBEME MPSIMOYTOIBHOTO
napajienenunena u cieactsus u3 He¢. O0bvéM nunmuHapa, koHyca. O0bpéM mapa u riomanb chepsl.



ITonoGHbie Tena B mpocTpancTBe. COOTHOIIEHUST MEKIY IUIOMIANSMU MOBEPXHOCTEH, 0O0béMamMu
MMOIOOHBIX TEJL.

Ceuenust nmuHApa (MapajsielbHO M MEPNEHANKYJSIPHO OCH), CeueHHUs KOHyca (TmapajuiebHOe
OCHOBAHUIO U MPOXOASIIIEe Yepe3 BEPIIUHY ), CEUSHHS [apa.

BekTopb! M KOOPANHATEI B IPOCTPAHCTBE

BexTop Ha miockocty UM B mpocTpaHcTBe. (ClO’K€HHE M BbIUUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucino. Pasnoxkenue BekTOpa MO TPEM HEKOMILIaHAapHbIM  BekTopam. IIpasuno
napajuienenunena. PemmeHue 3anad, CBSI3aHHBIX C NPUMEHEHHEM MNPAaBUI OEHCTBUM C BEKTOpPaMHU.
IIpsamoyronpHas cucteMa KoopAauHAT B npoctpaHcTtee. Koopaunatel Bektopa. IIpocreiimne 3agauu B
KOOpAMHaTax. Yroia Mexay Bektopamu. CkalsipHOe NPOU3BeAeHNE BEKTOPOB. BhuncieHue yrioB Mexay
MPSIMBIMH U TNIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN METOA NMPU PEIICHUH F€OMETPUUYECKUX 3a4a4.

IVNIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

OI'OC OO0 omnpenenser conepkaTeibHble IPUOPUTETHI B PACKPBITUH HAIPAaBIEHUH BOCIUTATEIBLHOTO
mpouecca; TpaXJaHCKO-NIATPUOTHYECKOTO, AYXOBHO-HPAaBCTBEHHOTO, JCTETHYECKOTO, (H3HMUECKOro,
TPYAOBOTO, SKOJIOTUYECKOrO BOCIIUTAHUS, IEHHOCTH Hay4HOro no3HaHusi. B CtaHnapre nenaercs akUeHT
HAa JeSTEeIbHOCTHBIE AaCHEeKThl JOCTHXKEHHMS OOYYaIOIMUMHCA JIMYHOCTHBIX pPe3yJbTaTOB Ha YpPOBHE
KJIFOUEBBIX TIOHSTHH, XapaKTepU3VIOIIMUX HOCTIDKEHHE OOYYarOIUMHUCS JHMYHOCTHBIX pPE3YJIbTATOB:
OCO3HAHHE, TOTOBHOCTh, OPUEHTALINsI, BOCIIPUUMYHUBOCTD, YCTAHOBKA.

OcBoenne yueOHOro Kypca «l'eoMeTpusi» HOJDKHO O0eCreYnBaTh JOCTH)KEHHE Ha YPOBHE OCHOBHOTO
o0mero o0pa3oBaHUs CIEOYIOIUX JHYHOCTHBIX, METAMPEIMETHBIX M IMPEIMETHBIX O0pa3oBaTENbHBIX
PEe3yJIbTaTOB:

JIMUHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOSHHSI MPOTPaMMBbI YaeOHOTO Kypca «['eoMeTpusy XapaKTepusyrTCs:

1) rpaxnanckoro Bocnuranus:

c()OPMHUPOBAHHOCTb IPAKAAHCKON MO3ULMHU OOYYArOIIEerocsi Kak aKTUBHOTO U OTBETCTBEHHOIO
4jeHa POCCUICKOro OOLIECTBa, MPENCTABIEHHE O MAaTEMaTUYECKMX OCHOBAX (DYyHKIMOHUPOBAHMS
PasIMYHBIX CTPYKTYP, SBIEHUM, MPOLEAYp TPa’kIaHCKOro obmecTBa (BLIOOPBI, OMPOCHI U APYroe),
YMEHHE B3aUMOEHCTBOBATL C COLUANLHBLIMH MHCTHTYTAMH B COOTBETCTBHH C UX (YHKLUHUAMU U
HA3HAYCHUEM,

2) naTPpHOTHYECKOr0 BOCIHTAHHUSI:

c(OPMHPOBAHHOCTb POCCUHCKOW TIPaXKAAHCKOH HACHTUYHOCTH, YBAKEHUS K MPOLIIOMY
U HACTOSLLEMY POCCUMCKOW MAaTE€MAaTUKH, LEHHOCTHOE OTHOLIEHHUEK AOCTH)KEHUSM POCCHUNUCKUX
MAaT€MaTUKOB M POCCUNUCKONW MaT€MAaTHYECKOW IIKOJIbI, UCIOJb30BAHUE 3TUX JOCTHUKEHHHN B APYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH;

3) AyX0BHO-HPABCTBEHHOT0 BOCTIHTAHMSI:

OCO3HaHME JYXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa, chOpMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHHsI, STUYECKOTO MOBEIEHHUS, CBS3aHHOTO C MPAKTHYECKMM IPUMEHEHNEM NOCTHU/KEHUH HAYKU M
NEATENLHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTOBKJIANA B MOCTPOEHHE YCTONUUBOTO Oy yLIEro;

4) 3cTeTn4ecKOro BOCHUTAHUSI:

3CTETUYECKOE OTHOLIEHHE K MHDY, BKJIFOYasi 3CTETHKY MATE€MAaTUYECKMX 3aKOHOMEPHOCTEH,
OOLEKTOB, 3aday, pElIeHWH, pacCyIeHHi, BOCTPHUMYHUBOCTb K MATEMATHUECKUM acTeKTaM
Pa3TMYHBIX BUOB UCKYCCTBA,

5) ¢usnueckoro BocnuTanust:
c(OpPMUPOBAHHOCTb YMEHUs MPMMEHSTh MaTEMAaTHYECKME 3HAHMSI B MHTEPECax 3M0POBOrO M



Oe3zomacHoro oOpasa KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3IO0POBBIO (3I0POBOE IMHUTAHHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHATUH M OTABIXA, PETyJsipHas (QU3NUecKass aKTHBHOCTH), (pu3nyeckoe
COBEPILIEHCTBOBAHHE MPU 3aHATHIX CIIOPTUBHO-0310POBUTENBHON AEATEIBHOCTBIO;

6) Tpynosoro BocnuTanus:

TOTOBHOCTb K TpPYyZAy, OCO3HAHHE LIEHHOCTH TPYAOMOOUs, HHTEPEC K Pa3JIUYHBIM cdepam
npodeCcCHOHATBHON NeSTENbHOCTH, CBA3aHHBIM C MAaTEMAaTHKOW U €€ NMPUJIOKEHHsMH, YMEHHEe
COBEPIIATH OCO3HaHHBI  BbIOOp  Oymymed  mpodeccun W peaqu3oBBIBATH COOCTBEHHBIE
JKU3HEHHbIE  IUIAHBl, TOTOBHOCTb M  CIIOCOOHOCTb K MaTe€MaTHYeCKOMy OOpa3oBaHUIO U
caMOO0pPa30BaHUI0 HA MPOTSHKEHUU BCEH JKM3HM, TOTOBHOCTb K AKTMBHOMY YYaCTHIO B PEIIEHHU
NPAaKTUYECKUX 3371a4 MATEMAaTHIEeCKON HAIMPaBIEHHOCTH,

7) 3K0JI0THYECKOr0 BOCTIHTAHHUS:

c(OPMUPOBAHHOCTb  DKOJIOTMYECKOH  KyNbTYpbl,  MOHAMAHWE  BIUSHUS  COLMANBHO-
5KOHOMHYECKUX MPOLECCOB HA COCTOSIHME TPUPOIHON U COLMANBHOM CPEIbl, OCO3HAHHE IOOANBHOTO
XapakTepa SKOJOTHYECKHX MPOGIEM, OPUEHTAIMsl HA MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWH IJis
pelleHust 3244 B 0OIaCTH OKPY’KAIONIEH CPeibl, TIAHUPOBAHUE MOCTYIIKOB M OLIEHKH X BO3MOKHBIX
TOCTE/ICTBHIA ISl OKPYKAKOLIEH CPENbL,

8) uennocru nayunoro nosuanus:

c()OPMHUPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOLIECTBEHHON MPAKTHKHU, MOHMMaHHE MATEMATHYECKOH HAayKd Kak c(epbl YeI0BEHecKoil
NEATENLHOCTH, STANOB €6 Pa3BUTUS M 3HAYMMOCTHU I Pa3BUTHSI [UBUIM3ALUK, OBJIAJECHUE S3LIKOM
MaTeMaTUKM M MAaTeMAaTUYeCKOHW KyJbTypOoll KAK CPeICTBOM  IO3HAHUS  MHPA, TOTOBHOCTD
OCYLIECTBIATh  MNPOEKTHYIOHM HCCIIENOBATENLCKYIO NEATENbHOCT MHAMBHAYANLHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare 0CBOEHHMs TPOrPaMMBbl 10 MaTEMATHKE HA YPOBHE OCHOBHOTO 0O0IIIEr000pa30BaHMsI
y obyuaromerocss OyayT chOpMHpPOBAHBI METANPENIMETHBIE pPE3yJIbTaThl, XapPaKTEPU3YIOLIUECS
OBJIaIEHUEM YHUBEPCATbHBIMU MO3HABATEIbHBIMU NEeWCTBUSMH, YHUBEPCATbHBIMHU
KOMMYHHKATHBHBIMH JIEHCTBUSMHU M YHUBEPCATbHBIMU PETYISATHUBHBIMU EHCTBUSIMH.

I[lo3HaBaTeIbHBbIE YHHBEpPCAJbHbIE YUeOHbIe TeiCTBUS

ba3oBbie Jloruueckue 1eMcTBHS:

BBISIBJISITh U XapPaKTEPHU30BATh CYLIECTBEHHBIE MPU3HAKH MATEMAaTUYECKUX OOBEKTOB, MOHSTHUH,
OTHOWLICHUN MEXKIy TOHATUAMHU, (POPMYJIUPOBATH OMNpENeeHHs] TMOHSTHH,  YCTaHABJIUBATh
CYUISCTBEHHBIH MPHU3HAK KJACCU(UKALNY, OCHOBaHUS NJisi 0000IEHUsT U CpaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAJIN3A,

BOCIIPUHUMATh, (OPMYJIHPOBaTH U MPeoOpPa3OBBIBATH CYKIAEHUS. YTBEPAUTENIbHBIE W
OTpULIATENIbHbIC, EAUHIYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE,

BBISIBJISITh  MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTUBOPEUUSB  (pakTax,
JIAHHBIX, HaOMIOIEHUSIX u YTBEP KIACHHUSIX, npeanaratb KPUTEPUH JJIsI BBISIBJICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUUI;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIFOUCHUH, YMO3AKJIFOUEHHI M0 aHAJIOTHH,



MPOBOJUTH CAMOCTOSATEIBHO AOKA3aTENbCTBA MATEMATHUECKUX YTBEPKIEHUH (TIpsiMbIe U
OT TPOTHUBHOIO), BBICTPAWBATh APTYMEHTALMIO, MPHBOAWTH IPHUMEPBl W KOHTPIPUMEPHI,
00OCHOBBIBaTb COOCTBEHHBIE CY)KICHHS U BBIBOJIBI,

BBIOMpaTh crnocod pemeHus y4eOHOH 3amadyn (CpaBHUBATh HECKOJIBKO BAapHAHTOB
pewieHus, BBIOMpaTh HawOojee MOAXOMALIMA C Y4YETOM CaMOCTOSITEIBHO BBIIEICHHBIX
KPUTEPHEB).

Ba3oBble ucciie10BaTe IbCKHE AeCTBHSA:

HUCITIOJIB30BAThH BOHpOCbI KakK I/ICCJ'IGI[OBaTeJ'IbCKI/Iﬁ I/IHCTPYMGHT
NO3HaHUS, POPMYIIHPOBATH BOIPOCH], (PUKCHPYIOLINE MPOTUBOPEUHE,

npoOyieMy, yYCTaHaBIMBATh HCKOMOE W TNIaHHOE, (POPMHPOBATH TMITOTE3Y, aPTyMEHTHPOBATH

CBOIO TIO3UIIHIO, MHEHHUE;, TPOBOIUTHCAMOCTOSITEIHHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEOBAHHE

M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEeMaTU4YeCKOro OObEKTa, SIBIICHHSI, TPOLIECCA, BbISIBICHHIO

3aBUCUMOCTEH MKy OOBEKTAMH, SIBJICHHUSIMH, ITPOLIECCAMU,

CaMOCTOSTENIbHO (hOPMYJIMPOBAaTh O0OOIEHHsST W BBIBOABI MO pPe3yjbTaTaM MPOBEIEHHOTO

HaOJIFOIeHUs1, UCCIIEOBAHMS, OLIEHUBATh TOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTATOB, BBIBOIOB U

00001IeHHI];

HpOFHOSI/IpOBaTb BO3MOKHOC pa3BI/ITI/Ie npouecca, a TAKJK€ BBIABUIATH HpeHHOHO}KeHI/Iﬂ 0
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IﬂX.

Pa6ora c undopmanueii:

BBIABJIATDH I[e(bPILIPITbI HH(i)OpMaLII/II/I, JaHHBIX, HeO6XOI[I/IMbIX AJisi OTBE€TA Ha BOMPOCHU AJiA
pelIeHus 3aa4y,

BBIOMpaTh HWHPOpPMALIMIO W3 HCTOYHMKOB  PA3JIMYHBIX  THUIOB, AaHAJIU3UPOBATH,
CHCTEMATH3MpPOBAaTb U HHTEPIPETHPOBATh HH(POPMALMIO pPAa3IUYHBIX BHIOB H  (opMm
NPEACTABIICHNUS,

CTPYKTypUpOBaTb  WHPOPMALMIO, TMPEACTABISATH €€ B  pasiuuHbIX  (opmax,
WLTFOCTPUPOBATH rPaduIeCcKH;

OLICHMBATh HAAEKHOCTb HWHPOPMALMK IO CAMOCTOSATENBHO  CHOPMYIHPOBAHHBIM
KPUTEPHSIM, COPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHuKaTHBHBIE YHHBepcaJibHble y4ueOHble JeiicTBHS:

BOCIIPHHUMATh W (OPMyJNHpOBaTh CYXKIOCHHS B COOTBETCTBHM C YCIOBHSAMHU U
LeNsIMHA  OOINEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATb CBOK TOYKY 3PEHUSI B YCTHBIX U
NMUCbMCHHBIX TEKCTaxX, HOaBaTb TMOACHCHUA II0 XOAY PCIICHUA 3addadud, KOMMCHTHUPOBATH
MOJIy4ECHHBIN Pe3yJIbTaT,

B Xozne OOCYyKIEHHs 3aiaBaTh BOIPOCHI MO CYLIECTBY OOCYXKIaeMOH TeMbl, MpoOJeMBbl,
pemaeMoﬁ 3aaa4u, BbICKAa3bIBAThb UACHU, HALCJIICHHBIC Ha TMOUCK PEHICHUA, COMOCTABIIATH CBOU
CYXKACHUA C CYKACHUAMU APYTHUX YUACTHUKOB OUAJIOra, O6Hapy}KI/IBaTb pa3jimiue U CXOACTBO
NO3ULUH, B KOPPEKTHOH Popme GOpMYyITHPOBATh Pa3HOTJIACHS], CBOM BO3PAKEHUS,

NPEACTABJIATL PE3YJIbTATBI PCHICHUSA 3aidaydyl, SKCICPHUMEHTA, HUCCICAOBAHUsA, IIPOCKTA,
CaAMOCTOATEJIBHO BbI6I/IpaTb (1)opMaT BBICTYIUJICHUA C yLIéTOM 3aja1  nOpe3cHTauun U
0COOEHHOCTEH ay TUTOPHH.

PerynsiTuBHBIe YHHBepcaJibHbIe y4eOHbIe AelCTBHUSI
Camoopranusanus:

COCTaBJATh IUIAH, aJTOPUTM pEIIeHHs 3a/a4M, BBIOMPATh CHOCOO pEIleHHUs C y4&TOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAPHUAHTBI PEIICHUH ¢ y4ETOM HOBOH MH(pOpMALHH.

CaMOKOHTPOJ1b, SMOLHOHAJIbHBII HHTEJJICKT:
BIQJICTh  HABbIKAMM  TO3HABATEJIIBHOH  pEeQUIEKCMM  KaKk  OCO3HAHWs



COBepIHaeMBIXHeﬁCTBHﬁ N MBIC/IIMTCIIbHBIX ITPOOCCCOB, UX PC3YJILTATOB, BIIAACTDL
crioco0amMu CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U Pe3yJIbTaTa PELICHUs MAaTeMaTHYeCKOM
3a/a4m;

NpeaBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTh MpPHU PELICHUH 3a7a4yd, BHOCHTH
KOPPEKTHBBI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYIHOCTEH,

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa LEIH M YCIOBUSAM, OOBACHATH NPUYHHBI
IOCTYDKEHHS WJIH HEOCTIKEHUS PE3YJIbTATOB ACATENbHOCTH, HAXOAUTD OLIHOKY, 1aBaThOLIEHKY
nproOPETEHHOMY OIIBITY.

CoBmecTHAasI 1eSITEIbHOCTD:

MOHUMATh U WCIOJIb30BaTh MPEHMYILIECTBA KOMAHAHONH W MHANBHUIYaJbHOH padoThI mpu
pemieHNH y4eOHBIX 3amady, NPUHAMATh IeJlb COBMECTHOW [EATENbHOCTH, IUIAHUPOBATH
OpPTaHU3aLMI0 COBMECTHOH paboThI, pacmpenessiTh BHAbI padOT, AOrOBapUBaThHCS, OOCYKAATh
MPOLIECC U Pe3yJIbTaT padoThl, 0000IaTh MHEHUSIHECKOIBKUX JIFOACH;

y4acTBOBaTh B TpynHmoBbIx (Qopmax pabdorsl (0OcykneHus, OOMEH MHEHUH,
«MO3TOBBbIE LITYPMBI» M HHBIE), BBINOJHSITH CBOIO 4acTb pabOThl U KOOPAUHHPOBATH CBOH
OENCTBUSA C APYTUMH YWICHAMH KOMaH/bI, OLICHUBATh KAU€CTBO CBOETO BKJIAa/1a B OOIIUH MPOIYKT
10 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YHACTHUKAMH B3aUMOJEHCTBHUS.

MHNPEIMETHBIE PE3YJIBTATHI

(110 roxamM o0y4eHus)

[IpenmveTHble pe3ynbTaThl W3yUEHHs] T€OMETPUN Ha 0a30BOM YPOBHE OPHUEHTHPOBAHBI HA
AOCTHUXKCHUEC YPOBHA MaTeMaTUYeCKON rpaMOTHOCTH, HeO6XOI[I/IMOFO AJid YCNECIIHOroO pPElucHUs
3a7a4 B peajibHOW KU3HU U CO3[aHUE YCIOBUI AJis1 MX OOIIEKYJIbTYPHOTO Pa3BUTHS.

OcBoenne yuebHoro kypca «I'eomerpusi» Ha 6a30BOM ypOBHE cpenHero oduiero oopa3zoBaHus
TOJKHO 00€CIeunBaTh JOCTHKEHHE CISAYIOLINX MPEIMETHBIX 00Pa30BaTENbHbIX PE3YJIbTATOB:

10 kaace

¢ OnepupoBaTh MOHITHAMU: TOYKA, MPSIMasi, TNIOCKOCTb.

o [IpyMeHATh aKCHOMBI CTEPEOMETPUN U CIENCTBUS M3 HUX MMPU PELICHHH T'€OMETPUYECKHX
3amad.

¢ OnepupoBaTh MOHITHAMH: APAIJIETBHOCTD U NEPIIEHANKYIIPHOCTD MPSIMBIX U TNIOCKOCTEH.

¢ KnaccuuuupoBaTh B3aMMHOE PACIIONIOKEHHE MPSMBIX U ITIOCKOCTEH B IMPOCTPAHCTBE.

¢ OmnepupoBaTh MOHATUSAMH: ABYIPAHHBIN Yroj, TPAHHU ABYTPAHHOTO yria, pedpo OBYTPaHHOTO
yIJa; TUHEHHBIN yroJl ABYTPAaHHOIO yIJja, rpafycHas Mepa IBYIPaHHOIO yIJa.

e OmepupoBaTh MOHATUSIMH. MHOTOTPAaHHMK, BBINYKJBIH W HEBBITYKJIbII MHOTOTPAaHHHK,
3JIEMEHTBl MHOTOTPAHHUKA, TIPABHJIbHBI MHOTOTPaHHUK.

e Pacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHMKOB (ITUpaMUAa; TPU3MA, MPSIMOYTOJbHBIN
napajuiesienurnen, Kyo).

¢ KnaccupuuupoBaTe MHOTOTPAaHHUKH, BBIOMpAs OCHOBAaHUS Uil KiaCCU(PUKALUHU (BBITYKJIbIC
U HEBBINMYKJIbIE MHOTOTPAaHHHKH, MPaBHJIbHBIE MHOTOTPAHHHUKH, IPsIMbIE W HAKJIOHHBIC
NPU3MBI, TTAPAJIICJIETTHITCbI ).

e OmnepupoBaTh MOHITHAMH: CEKYIIast IUIOCKOCTh, CEUYEHHE MHOTOIPAaHHHUKOB.

¢ OOBACHATH MPUHLHUITBI TOCTPOSHUS CEUEHUI, UCTIONB3YS METOJ CIIECIOB.

e CTpoUTh CEYEHUS MHOTOTPAHHUKOB METOIOM CJIEIOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YEePTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHHU3Y.

e Pemarh 3aaun Ha HAXOXIEHHE T€OMETPHUECKUX BEJIMYMH MO 00pasmaM WM aJrOpUTMam,
NPUMEHSIS] U3BECTHBIE AaHATUTHYECKHE METO/IbI IIPH PELISHHH CTAaHAAPTHBIX MAaTEMAaTHYECKUX



3a4a4 Ha BBIUUCIICHUC paCCTOﬂHI/IfI MECXKAY ABYMs TOYKaMH, OT TOUYKH OO HpﬂMOfI, OT TOYKHN
A0 TIIOCKOCTH, MEKAY CKPECIINBAOIIUMHACA MPAMBIMH.

e Pemato 3aa4 Ha HAXOXKACHUC ICOMETPUYCCKUX BCIUYHH IO o6pa3uaM WK aJropurMam,
MPUMEHSAA N3BECCTHBIC AHAJUTUICCKUEC METOABI IIPU PEIICHUN CTAHAAPTHBIX MATEMATHYCCKUX
33724 HA BBMUHCICHHE YTJIOB MEXAY CKPELIUBAIOIIUMUCS MPSIMBIMH, MEXIAy MNPSMOU U
IJIOCKOCTBIO, MEXKIY IUIOCKOCTSIMU, ABYTPAHHBIX YIJIOB.

e Boruuciare 00bEMBI U TUIOMIATN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHUpaMuia) ¢
NMPUMEHCHUEM q)OpMy.]'I, BBIUUCJIATE COOTHOWICHUA MEXAY I[IOoLaasiMu HOBerHOCTefI,
00BEMaMH TO1OOHBIX MHOTOTPAHHUKOB.

° OHepI/IpOBaTb MOHATHUAMU. CUMMETPUA B MIPOCTPAHCTBE, LIEHTP, OCh U MJIIOCKOCTb CUMMECTPHH,
LIEHTP, OCh U TNIOCKOCTh CUMMETPHH (PUTYPHI.

e UsBnekath, mpeoOpa3oBBIBATH W HMHTEPIPETUPOBATH HWHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (UTYpax, MPEACTABICHHYIO Ha YEPTEXKax U PUCYHKAX.

o [IpumeHsATE TeoMeTpuueckne (aKTbl ISl pEIIeHUS  CTEPEeOMEeTPUYECKUX  3a/ad,
NPENONaratoluX HECKOJBKO IIar0B PEILIeHHs, €CITH YCIOBHS MPUMEHEHHsI 3aaHbl B SIBHOM
dopme.

e [IpumensaTs mnpocTedlne NpPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE
CHCTEMbI TIPU PEIIEHUH CTEPEOMETPHUUECKUX 3a7ad.

e [IpuBonuTh mNpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KU3HH,
pacrio3HaBaTh MPOSIBJIEHHE 3aKOHOB FT€OMETPUHN B HCKYCCTBE.

° HpI/IMeHﬂTb MOJIYYCHHBIC 3HAHWA Ha IPAKTHUKE. aHAJIU3HUPOBATL PCAJIbHBIC CUTyallUU U
NPUMEHSATDH HU3YyYCHHBIC TIOHATUA B nmpouecce IIOUCKaA peaieHuA MAaTEeMATHUYCCKHU
copMyTUPOBAaHHON TPOOJIEMbI, MOJEIUPOBATh PeabHblE CUTYAI[HH Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh TIOCTPOEHHBbIE MOMIEH C UCTIOJIB30BAHUEM F€OMETPHUECKUX TIOHSITHI H TEOPEM,
ammapara anreOpbl, peliarb MNPAaKTHYECKHe 3aJadd, CBsA3aHHbIE C HAXOKICHHEM
Fr€OMCTPUYCCKUX BCIIMYMH.

11 kaacce

e OmnepupoBarh MOHITUSMH: LMJIMHAPHYECKAs MOBEPXHOCTb, 00Pa3yOLIHe HIHHIPUUECKON
MOBEPXHOCTH, LIMJIMH/P, KOHMYECKasi MOBEPXHOCTb, 00Pa3yoLIie KOHUUECKOH MOBEPXHOCTH,
KOHYC; c(hepruecKasi MOBEPXHOCTb.

e Pacro3HaBaTh Tena BpaineHus (MIIHHAP, KOHYC, chepa u map).

e OOBACHATH CITOCOOBI MOYYEHHSI TEJ BPALLCHHSI.

o KnaccuduuupoBaTh B3aHMHOE PACIIONIOKEeHNE Cephl U MIOCKOCTH.

e OnepupoBarh TMOHITHUSIMH. IIAPOBOH CErMEHT, OCHOBAHHE CErMEHTA, BBICOTA CErMEHTa,
LIapPOBOH CJION, OCHOBAHHKE LIAPOBOT0 CJIOs, BBICOTA LIAPOBOIO CJIOsI; [HAPOBOM CEKTOP.

e BorunciaTh 0ObEMBI M IJIOIIAAM MOBEPXHOCTEH TEN BPALICHHUS, F€OMETPUYECKUX TNl C
MpUMEeHEeHUeM (hOpMYJI.

e OnepupoBaTh NOHSITHSMH. MHOTOIPAHHHK, BIIUCAHHBIA B Cepy U OMHUCAHHBII OKOJIO chepbr;
cepa, BIMCaHHAS] B MHOTOIPAHHUK MJIH TEJIO BPALLIEHHS.

® BBI4KCIATh COOTHOIICHHS MEXKY TUIOLIAIMH MOBEPXHOCTEH 1 00bEMaMU MOAOOHBIX TET.

e 1300pakarh u3y4aemble (PUIYPbl OT PYKM M C MPUMEHEHHEM MPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

¢ BhIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (PHUTYyp: BUA
CBEpXY, COOKY, CHH3Y, CTPOUTb CEUCHMUS TeJI BPALLCHHUSL.

e lI3ByieKkaTh, MHTEPNPETHPOBATH M MPeoOpa3OBbIBATh MH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKX (pUrypax, mpencTaBACHHYIO Ha YePTEKaX U PUCYHKAX.

e OmnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

o BhINOJHATh AEHCTBUS CIOKEHHS BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOKEHHsI BEKTOpaA Ha
YHCJI0, OOBACHSTh, KAKUMHU CBOMCTBAMH OHHU 00J1aat0T.

o [IpyMeHsTh MPaBUIIO NApaUIEIEHIEaa.



e OnepupoBarb MOHATUSAMU. [AEKAPTOBbl KOOPAMHATBHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXKAY BEKTOPAMH, CKaIAPHOE
MPOU3BCACHUEC BEKTOPOB, KOJIJIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPDBI.

e HaxomuTh CyMMy BEKTOPOB U MPOU3BENEHHE BEKTOpPA HA YHCIIO, YIOJ MEKIY BEKTOPAMH,
CKAJIIPHOE MPOU3BENICHUE, PACKIIAABIBATE BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

e 3anaBaTh INIOCKOCTb YPaBHEHHEM B JEKaPTOBOH CHCTEME KOOPIUHAT.

o [IpumensaTp reomerpuueckue (AKTbl AN PEIIEHUS  CTEPEOMETPHUYECKHX — 3a/ad,
NPENONaratoluX HECKOJBKO IIar0B PEILIeHHs, €CITH YCIOBHS MPUMEHEHHsI 3aaHbl B SIBHOM
dopme.

e Pemmrate HpOCTefIH.IPIe FrCOMETPUYICCKUE 3ada4l Ha MPUMEHCHUEC BCKTOPHO-KOOPAWHATHOTO
MeToja.

e Pemmrate 3a4a4  Ha JO0Ka3aTeJIbCTBO MATCMATHYCCKUX OTHOLIEHUN U HaxXOoxXacHue
Fr€OMETPUYCCKUX BECJIMYUH IO o6pa3uaM WK aJirOpUTMaM, NPpUMEHAA U3BECTHBIC METOAbI ITPU
pPEeHICHUN CTAHAAPTHLIX MATEMATUYCCKUX 3adaY.

e [[puMeHATe NpOCTEHINNE NPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE
CHCTEMbI TIPU PEIIEHUH CTEPEOMETPHUUECKUX 3a7ad.

e [[puBoguTE mpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
pacrio3HaBaTh MPOSIBJIEHHE 3aKOHOB FT€OMETPUHN B HCKYCCTBE.

° HpI/IMeHﬂTb MOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE. AHAJIU3UPOBATH PECAJIbHBIE CHUTyallUUn U
NPUMEHSATDH HU3YUCHHBIC TIOHATUA B nmpouecce TIOUCKa pemicHuA MAaTEeMATHUYCCKU
copMyTUPOBAaHHON TPOOJIEMbI, MOJEIUPOBATh PeabHblE CUTYAI[HH Ha SI3bIKE T'€OMETPHH,
UCCIIENIOBATh TIOCTPOEHHBbIE MOMIENH C UCIIOJB30BAHUEM FEOMETPUYECKUX MOHATHI U TEOPEM,
ammapara anreOpbl, peliaTh MNPaKTHYECKHE 3a1adyd, CBS3aHHbIE C HAXOKICHHEM
Fr€OMCTPUYCCKUX BCIIMYMH.

MPUPOAE U  KU3HH,

TemaTuyeckoe MIAHUPOBAHHE YUEOHOr0o Kypca (1o roaxam o0y4eHus)
10 kjacc (68 4)

Ha3Banue pasnena (Tembl)
(KoJIM4eCcTBO YaCOB)

OcHOBHBIE BHABI

OcHoBHoOe coaepkaHue
ACATCJIbHOCTH YUAIIUXCHA

BBeaeHue B crepeomMeTpHUIo

(10 u)

AKTyanusupoBaTh (aKThl U
METO/IBI INIAHUMETPUH,
pENIeBaHTHBIE TEME.

[TonyuaTs npencTaBieHus O
NPOCTPAHCTBEHHBIX (PUTYPaX,
pa3dupaTh MpOCTeHIINE MpaBUIa
n300pakeHNst STHX QUryp.

HzobpaxaTe npsMyro u
IUTOCKOCTB Ha PUCYHKE.

Pacnosnasare

OCHOBHBIE IOHATHSI
CTEPEOMETPHUH: TOUKA, TIPSIMasi,
IUIOCKOCTB, MTPOCTPAHCTBO.
[Ipasuna n300pakeHus Ha
PHUCYHKaX: U300paskeHHsI
MJIOCKOCTEM, MapasuiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIHBI
orpeska. [lonsarus:
NePECEeKar0INECs MIIOCKOCTH,
nepeceKaroInecs npsiMast 1

ILUIOCKOCTb. MHOTOTPaHHHUKH, THPaMHLY,
3HAKOMCTBO C KyO, Ha3bIBaTh UX 3JIEMEHTHI.
MHOTOTPaHHHKAMH, JlenaTe puUCyHOK Ky0a,

n300pa’keHIe MHOTOTPAaHHHUKOB
Ha PUCYHKAX, Ha MPOEKLIHOHHBIX
yeprexax. HayanbHble cBeneHHs
o ky0Oe u mupamuze, ux
paszBépTku u monenu. CedeHust
MHOTOTPAHHHKOB.

[TonsiTne 06 aKCHOMAaTUYECKOM
MOCTPOSHHH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U

MUPAMUIIbI, HAXOAUTh OIMUOKU B
HEBEPHBIX M300paKEHUSX.
3HAKOMUTBCS C CEUEHUSMH, C
METOZIOM CJIEAOB; UCITOJIb30BATD
IUTSL TIOCTPOCHUS CEYSHUS] METOT
CJIENIOB, KPATKO 3aIUChIBAThH
[Iard OCTPOEHUST CEYEHUSI.
PacniosHaBaTh BUJ CEUECHUS U
OTHOUICHHUI, B KOTOPBIX CEUCHHE




CJIICACTBHA U3 HUX.

nenut pedpa kyda, HaXOIUTh
TUIOINAAb CEUCHUSI.

Ucnonp3oBark nogodue mnpu
peLIeHnH 3a7a49 Ha MOCTPOSHHE
CEUYEHHUI.

3HAKOMHUTBCS C
AKCMOMATHYECKUM TTOCTPOCHUEM
CTepEeOMETPHUH, C AKCHOMaMHU
CTEPEOMETPHUH U CIIEICTBUAMHU
U3 HUX.

HNnmroctpupoBaTh aKCHOMBI
PUCYHKAMHU U IPUMEPAMH U3
OKpYKaroIIel 00CTaHOBKU

IIpsiMbIie 1 NI0CKOCTH B
NPOCTPAHCTBeE.
IMapanjaeabHOCTL NPAMBIX
H IJIOCKOCTeH

(12 9)

BzauMHOe pacnonokeHue
MPSIMBIX B POCTPAHCTBE:
nepeceKaroIuecs,
napajuiesibHble U
CKpEeIUBAIOIINECS MPsIMbIE.
ITapannenbHOCTb NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
napajuleJibHble MpsIMbIE B
MIPOCTPAHCTBE; NapajlIebHOCTh
TPEX NPSIMBIX; MAPAJLIEIBHOCTD
MPsIMOM U IJIOCKOCTH. YTJIBI C
COHAIIPaBJIEHHbIMU CTOPOHAMU,
YTOJI MEXAY MPSIMbIMU B
MIPOCTPAHCTBE.

[TapannenbHOCTH
TJIOCKOCTEN: mapajiesIbHbIe
IUIOCKOCTH, CBOMCTBA
NapajuiebHbIX MIIOCKOCTEM.

IIpocrenmue
MPOCTPAHCTBEHHBIE (PUTYPHI HA
MJIOCKOCTH. TETPasIp, KyO,
napajuliefienumnes; NoCTpoeHue
CEUYCHUI.

AKTyanusupoBaTh (aKThl U
METOIbI IJIAHUMETPUH,
pelleBaHTHBIE TEME, TPOBOJUTD
AHAJIOTUU.

IlepeuncnsiTe BO3MOXKHBIE
CHIOCOOBI PACTIONIOKEHHS ABYX
NpPSIMBIX B IPOCTPAHCTBE,
WJUTIOCTPUPOBATD UX HA
npuMepax.

JlaBatb onpeneneHue
CKPELIUBAIOIINXCS MPSAMBIX,
(bopMyTUPOBATH MPU3HAK
CKPELIUBAIOIIUXCS MPSMBIX U
MPUMEHATD €ro IIPU pelleHnn
3a74a4.

Pacnosnasate npusmy,
Ha3bIBATH €€ DJIIEMEHTHL.

Ctpouts cevueHust MPU3MbI Ha
TOTOBBIX UEPTEXkKAX.

[lepeuncnsaTe BO3MOKHBIE
CHOCOOBI B3aUMHOTO
PacnoyIOKEeHUs MPSIMOU U
MJIOCKOCTH B IPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOLINE
MIPUMEPBI U3 peanbHOMN JKU3HH.

JlaBaTp onpeneneHue
NapajuIeIbHOCTH NPSAMOU U
MJIOCKOCTH.

DopMyIupOBaTh NPU3HAK
NapajuIeIbHOCTH NPSAMOU U
MJIOCKOCTH, YTBEPKACHHUE O
MPsIMOM NEPECEUEHUs IBYX
MJIOCKOCTEH, MPOXOAALINX Yepe3
napajuieJbHbIe NPsMBbIE.

Pemate npakTudeckue 3agaun
Ha MOCTPOEHUE CEUCHUIT
MHOTOTPaHHUKA.

OOBsACHATH cy4an
B3aUMHOTI'O PACIIOJIOKEHUS
MJIOCKOCTEH.

JlaBaTp onpeneneHue




napajuleNbHbIX TIOCKOCTEH;
NPUBOIUTH IPUMEPHI U3
peaNbHON XU3HU U
OKpYy:KaroIel 0OCTaHOBKH,
WUTIOCTPUPYIOIIHE
MapajjiebHOCTh MIIOCKOCTEM.
Hcnonbs3oBaTte npusHaK
napajuieIbHOCTU ABYX
IUIOCKOCTEH, CBOMCTBA
napajuleNIbHbIX TUIOCKOCTEH MpU
pelleHny 3a7a4 Ha [OCTPOEHHE.
OOBACHATD, YTO HA3BIBACTCS
napaieJbHbIM
MIPOEKTHPOBAHUEM U KaK
BBITOJHSETCS IPOEKTUPOBAHUE
¢buryp Ha MmIOCKOCTb.
HzobpaxaTs B mapanieabHOR
MIPOEKLIUU Pa3IUdHbIe
reoOMeTpHUYeCKre QPUTypBI.
MognenupoBath peanbHbIe
CUTyaLH Ha sI3bIKE T€OMETPUH,
HCCJIENIOBATh TIOCTPOEHHbIE
MOJIEJIN C UCIIOJIb30BAHUEM
reOMeTPUYECKUX MOHATUH.
Hcnonb3oBaTh Npu peLIeHUN
3a7a4 Ha TOCTPOCHUE CEUEHHI
MOHSITHE MapalIeIbHOCTH,
MIPU3HAKHU U CBOMCTBA
napajulebHbIX IPSMbIX Ha
MJIOCKOCTH

IlepnenauKyASIPHOCTD
NPSAMBIX H II0CKOCTEH
(12 9)

IlepneHAUKYISIPHOCTD NPAMON
U TJIOCKOCTH:
NEPNEHANKYIAPHBIE NIPSIMBIE B
MIPOCTPAHCTBE, MPSIMBIE
napajuiebHbIe U
NEePHEHANKYJISPHBIE K
MIJIOCKOCTH, NPU3HAK
NEePNEHAUKYJIAPHOCTH NPSIMOU U
IIJIOCKOCTH, TeOpeMa O MpsiMoi
NEePNEHAUKYJIAPHOHN MIOCKOCTH

Ilepnenaukymsip u
HAKJIOHHBIE. PACCTOSIHUE OT
TOYKHU 10 IUIOCKOCTH,
PacCTOsSIHUE OT NPAMOM 10
MJIOCKOCTH.

AKTyanusupoBaTh (aKThl U
METOIbI IJIAHUMETPUH,
pelleBaHTHBIE TEME, TPOBOJUTD
AHAJIOTUU.

OOmbsicHATBH, KaKOH yroa
HA3bIBAETCS YIJIOM MEXKAY
NepeCceKaroIUMHUCS MPSIMbIMH,
CKPEIUBAIOIUMUCS NIPSIMBIMU B
MIPOCTPAHCTBE.

JlaBatb onpeneneHue
NEPIEeHIUKYISAPHBIX NPSMBIX U
MPsIMOM, MEPNEHIUKYJISIPHON K
MJIOCKOCTH.

Haxonute yrnbel Mexay
CKPEIUBAIOIIUMHUCS MPSIMBbIMHU B
KyOe 1 nupamuze.

IIpuBoauTh NpuUMeEpEI U3
peaNbHON XU3HU U
OKpYy:KaroIel 0OCTaHOBKH,
WJUTIOCTPUPYIOLINE
NEePNEeHIUKYIAPHOCTD NPSIMbBIX B
MIPOCTPAHCTBE U
NEePIEeHIUKYIAPHOCTDb MPSIMOMN K
MIJIOCKOCTH.




DopMyIHpPOBATh NPU3HAK
NEePIEeHIUKYIAPHOCTH NPSIMON U
IJIOCKOCTH, IPUMEHSITh €r0 Ha
MPAKTHUKE. OOBSICHSITH
MEPIeHIUKYIIPHOCTL pedpa
KyOa M IuaroHajH ero rpaHu,
KOTOpasi €ro He COJIEPIKUT,
HaXOAMTb JUIMHY JUArOHAJIH
KyOa. Beruciste BbICOTY
MPaBUJIBHOMN TPEYTONBHON U
MPaBUJIbHOMN Y€TBIPEXYTOJIBHON
MUPaMU TIO JUTHHAM pEoep.

Pemats 3anaun Ha
BBIUNCJIEHUS], CBA3aHHBIE C
NEePIEeHIUKYISAPHOCTHIO MPSAMOM
U TJIOCKOCTH, C UCIIOJIb30BAHUEM
IIPU peleHNun
TUTAHUMETPHUYECKUX (PAKTOB U
METOJIOB.

OOBSCHSTD, UTO HA3bIBAIOT
NEPIEeHIUKYIAPOM U HAKJIOHHOMN
U3 TOUKH K IJIOCKOCTH;
MPOEKLMEN HAKJIOHHON Ha
MI0CKOCTh. OOBACHSTh, YTO
Ha3bIBAETCSI PACCTOSIHUEM: OT
TOUKH JI0 TNIOCKOCTH; MEX]Y
napajuleIbHbIMU MJIOCKOCTSIMY,
MeXAy NPSIMOH U NapalieNbHON
el IJIOCKOCTBI);, MEXKAY
CKPELIUBAIOIIUMUCS TIPSIMBIMU.

Haxonute 311 paccTosiHus B
NPOCTHIX CIIy4asix B KyOe,
nupamuze, npusMe.

MonenupoBath peanbHble
CUTyaLH Ha sI3bIKE T€OMETPUH,
HCCJIENIOBATh TIOCTPOEHHbIE
MOJIEJIN C UCIIOJIb30BAHUEM
reOMeTPUYECKUX MOHATUH.

Hcnonb3oBaTh Npu peLIeHUN
3a7a4 Ha TOCTPOCHUE CEUEHUI
teopemy [ludaropa, croiicTBa
MPSIMOYTOJIbHBIX
TPEYrOJbHUKOB.

Yrabl Mekay NPAMBIMH H

MJIOCKOCTSIMHU
(10 u)

VYIB!l B IPOCTPAHCTBE: yroJl
MEXAY NPSIMOH U TUIOCKOCTBIO,
IOBYTPAHHBIN YIOJI, TUHEHHBIA
yroJl IByTPaHHOrO yrJa.
IlepnieHAUKYISIPHOCTD
MJIOCKOCTEN: MPU3HAK
NEePNEeHIUKYISAPHOCTH ABYX
nockocrei. Teopema o Tpéx
NEePIEeHUKYIApax.

AKTyanusupoBaTh (aKThl U
METOBbI IJIAHUMETPUH,
peNeBaHTHBIE TEME, TPOBOIUTD
AHAJIOTUU.

JlaBaTb onpeneneHue yria
MeXAY NPSIMOH U IJIOCKOCTBIO,
(bopMyIHPOBATH TEOPEMY O TPEX
NEePIEHANKYIApax 1 0OpaTHYIO K
HEH.

Haxonute yron mexny
MPsIMOM U IJIOCKOCTBIO B




MHOTOTPaHHMKE, PaCCTOSHUE OT
TOYKH A0 NPSIMOIl Ha TIJIOCKOCTH,
HCIIOJIB3YsI TEOPEMY O TPEX
neprneHaukynspax. Ilposoauts
Ha yepTeke NepreHANKyYIsAp: U3
TOYKH Ha MPSIMYIO; U3 TOUKH Ha
MJIOCKOCTb.

JlaBatb onpeneneHue
IBYTPAHHOIO yIJa U €ro
sneMeHTOB. OOBSACHITH
PABEHCTBO BCEX JIMHENHBIX
yIJIOB IBYTPAHHOIO yTJa.

Haxonute Ha uepTexe
IBYTPaHHBIN yToJ npu pedpe
MAPaMUIBL, TPU3MBI,
napajuiesenunena.

JlaBaTb onpeneneHue yria
MEX]y MJIOCKOCTSAMHM.

JlaBatb onpeneneHue u
(bopMyJIUPOBATh MPU3IHAK
B3aMMHO NePIEeHANKYJIIS PHBIX
MJIOCKOCTEH.

Haxonute yrnbel Mexay
TUTOCKOCTSIMH B KyOe u
nupamuze.

Hcnonb30BaTe Npu pelieHun
3a/1a4 OCHOBHbIE TEOPEMBI U
METObI IJIAHUMETPHUH.

MonenupoBath peanbHble
CUTyaLH Ha sI3bIKE T€OMETPUH,
HCCJIENIOBATh TIOCTPOEHHbIE
MOJIEJIN C UCIIOJIb30BAHUEM
reOMeTPUYECKUX MOHATUH.

Hcnonb3oBaTh Npu peLIeHUN
3a7a4 Ha TOCTPOCHUE CEUEHHI
COOTHOLLIEHUS B IPSIMOYTOJIbHOM
TPEYTrOJIbHUKE.

MHororpaHHuKH
(10 u)

IlonATHE MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OI'PaHHUKA, BBINYKJIBIE U
HEBBIIYKJIblE MHOIOTPAHHUKH,
pa3sBEPTKA MHOTOTPAaHHUKA.

IIpusma: n-yronapHas
MPU3Ma, TPaHU U OCHOBAHMUS
MIPU3MBI, NIPsiMasi U HAKJIOHHAs
NPU3MBI, OOKOBas U MOJTHAS
MOBEPXHOCTD MPU3MBIL.
ITapannenenunen,
MPSIMOYTOJIBHBIN
napajuIeIenunen 1 ero
CBOWCTBA.

IIupamuna: n-yronbHas
nupamMuza, rpaHu U OCHOBaHUE
UpaMHUIbL, OOKOBas U TOJIHAS

AKTyanusupoBaTh (aKThl U
METO/IBI INIAHUMETPUH,
peNIeBaHTHBIE TEME, IPOBOIUTH
aHaJIOTHU.

JlaBatb onpeneneHue
napajuieNenurnena,
pacrio3HaBaTh €ro BUIbI U
M3y4aTh CBOMCTBA.

JlaBatb onpeneneHue
UPAMHJIBIL, PACTIO3HABATD BUJIbI
nupamuz, GopMyIUpOBaTh
cBOlicTBa pédep, rpaHei u
BBICOTHI MPABIIIBHOW MTUPAMHIBI.

HaxoauTe nomaap NoaHOR
1 OOKOBOH MOBEPXHOCTH
TUPAMHJIBL.

JlaBatb onpeneneHue




MOBEPXHOCTh TMPAMHUIBL,
NpaBUJIbHAS U YCEUEHHAS
nUpaMuza.

DNeMeHTBI IPU3MBI U
TUPAMHJIBL.

IIpaBunbHbIE
MHOTOTPaHHHKH: TTOHSTHE
NPaBHUIIBHOTO MHOTOTPAHHHKA,
NpaBUJIbHAS MPU3MA U
NpaBUJIbHAS TUPAMHLIA,
NpaBUJIbHAS TPEYTOJIbHAS
nUpaMHuia ¥ MPaBIIIbHBIN
TeTpasnp; kyo. IlpencraBnenne
O MPaBUIIBHBIX
MHOTOTPaHHHUKAX: OKTadIP,
IOAEKA3P U HKOCAIP.

Cummetpus B
NPOCTPAHCTBE. CHMMETPUS
OTHOCHUTEJIBHO TOUKH, MPSMOM,
MJIOCKOCTH. DJIEMEHThI
CUMMETPHHU B ITUPAMHAX,
napajieNenunenax,
NPaBUJIBHBIX MHOTOIPAaHHHUKAX.
Brraucnenue 31€MeHTOB
MHOTOTPaHHUKOB: p&dpa,
nuaroHanu, yrael. [Inomans
OOKOBOI MOBEPXHOCTH H
MIOJIHOM MOBEPXHOCTHU NPAMOMN
NPU3MBI, TUIOIAAb OCHOBAHUN
TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMON TIPU3MBL
[Tnomane OoxoBOH
MOBEPXHOCTH 1 TOBEPXHOCTH
NPaBUJIBHON MUPaMUTIBI,
TeopeMa O Iiomaan OOKOBOH
MOBEPXHOCTU YCEUEHHON
TUPAMHJIBL.

2

YCEUEHHON NUpaMubl,
Ha3bIBaThb €€ 3JIEMEHTHI.

DopMyIHpPOBATH TEOPEMY O
Iomaau OOKOBOW MOBEPXHOCTH
MIPaBUJIbHON yCEYEHHON
MUPAMUJBL

Pemats 3anaun Ha
BBIUHCJIEHNE, CBA3aHHbIE C
NUpaMUIaMy, a TAaKXKe 3a7a4d Ha
MOCTPOEHUE CEUEHUI.

JlaBatb onpeneneHue
MIPU3MBI, PACIIO3HABATb BUABI
NpU3M, H300paXkaTh MPU3MBI HA
4epTEKE.

HaxoauTe nomaap NoaHOR
i OOKOBOH TTOBEPXHOCTH
MIPU3MBIL.

H3yyaTte cOOTHOLIEHUSA
Diinepa aist yucna pedep,
rpaHel U BepLINH
MHOTOTPaHHUKA.

H3yyath BUBI IPaBUIBHBIX
MHOTOTPaHHMKOB, UX Ha3BaHUs U
KOJIM4ECTBO IPaHEN.

H3yuaTb cUMMETpPHIO
MHOTOTPaHHUKOB.

OOBsCHATH, KAKHE TOUYKH
Ha3bIBAIOTCS] CAMMETPUYHBIMU
OTHOCHUTEJIbHO JIAaHHOW TOYKH,
MPsIMOM WIIH IJIOCKOCTH, YTO
Ha3bIBAIOT LEHTPOM, OCBIO WUJIH
MJIOCKOCTBE0 CUMMETPUU
burypsr.

IIpuBoauTh npuMepsl
CUMMETPHUYHBIX (QUTYD B
apXUTEKTYype, TEXHUKE, IPUPOE.

MonenupoBath peanbHble
CUTyaLH Ha sI3bIKE T€OMETPUH,
HCCJIENOBATh NOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BAHUEM
reOMETPUYECKUX MOHATHUH,
UCTIONB30BaTh mopodue
MHOTOTPaHHUKOB.

O0BbEéMBI MHOTOIrPAHHHUKOB

CRY

Tlousitue 00 00BEME.
O06BéM nupaMubl, TPUIMBL

AKTyanu3upoBaTh (HaKThl U
METOIbI IJIAHUMETPUH,
pelleBaHTHBIE TEME.

OOBSICHSITH, KaK H3MEPSIOTCS
O0OBEMBI TEJT, TPOBO/IS AHAJIOTHIO
C U3MEPEHUEM IUIOLIANEeH
MHOTOyTOJIbHUKOB.
®opMyJIUPOBATH OCHOBHBIE
CBOHCTBa OOBEMOB.

HzyuaTsh, BBIBOIUTH (YOPMYITBI
00BEMa IPSIMOYTOJIBHOTO




napajuiesenunena, Npu3Mel U
nupamMubl. Beraucnate 00bém
MPU3MBI U TUPAMUABI IO UX
snemeHTaM. [IpumensTs 00BEM
IUTs1 peLIEeHUs
CTEPEOMETPUYECKUX 3a7a4 U IS
HaXO0X/I€HUsl F€OMETPUUECKUX
BeIU4YUH. MonennupoBath
peanbHbIe CUTYalluU Ha SI3bIKE
reOMETPUH, UCCIIEOBATh
MOCTPOCHHBIE MOZEIIH C
UCIOJIL30BAHUEM
reOMETPUYECKUX NOHSITUI

IMoBTOpeHue: ceuenmus,
PACCTOSIHUS M YTJIbI

(64)

IToctpoenue cevyenuii B
MHOT'OI'PaHHUKE.

Brraucnenue paccTossHUM:
MEXy IBYMsI TOUKAMH, OT
TOUYKH JI0 IIPSAMOM, OT TOUKH 10
MJIOCKOCTH, MEXIY
CKPELIUBAIOIIUMUCS TPSIMBIMU.
Brraucnenue yrios: Mmexay
CKPELIUBAIOIIUMHUCS MPSIMBIMH,
MeXAY NPSIMOH U IJIOCKOCTBIO,
IBYTPAaHHBIX YIJIOB, YIJIOB
MEXAY MIOCKOCTSIMU

Ctpouts ceueHue
MHOT'OIPaHHHUKA METOIOM
caenos./laBaTh onpeneneHue
PacCTOSHUS MEXAY PUTYpaMHL.

Haxonute paccTosiHuE MEXIY
napajyIeIbHbIMU IJIOCKOCTSIMU,
MEXAY MJIOCKOCTBIO U Mapa-
JIENTbHOU €1 MPSIMOM, MEXIY
CKPELIUBAIOIIUMUCS TIPSIMBIMU.
Ctpoutb NTMHENHBIH yron
JABYTPAHHOIO yIJla HA YepTEekKe
MHOT'OIPaHHHUKA U HAXOJIUTh €ro
BenuunHy. HaxonuTe yribl
MEXAY MJIOCKOCTSIMU B
MHOTOTrpaHHHMKaxX

11 kjaacc (68 4)

Ha3Banue pasaena
(TembI) Kypca,
(KoJIM4eCcTBO YaCOB)

OcHoBHoOe coaepkaHue

OcHOBHBIE BHABI
AeATeJIbHOCTH YUAIIUX CA




Tena Bpamenust
(12 9)

Cdepa u map: ueHtp,
pamuyc, IuamMerp; IIomanb
nosepxHocTH ceprl. Bzaumuoe
pacnojioxenue chepol u
TUTOCKOCTH, KacaTenbHast
IJIOCKOCTH K cepe; MmIomanb
chepsl.

Hzobpakenue chepsl,
IIapa Ha TUIOCKOCTH.

Ceuenust wapa.

Hunuuapuyeckas mOBEPXHOCTb,
obpasyromne HIHHIPUIECKON
MOBEPXHOCTHU, OChb
LMJTHHAPUYECKON MOBEPXHOCTH.
Hunuuap: ocHoBaHUs U OOKOBast
MOBEPXHOCTD, 00pa3yromas u Och;
TUIOIIaAb OOKOBOMH M MOJHOM
MOBEPXHOCTH.

UzobpakeHne LuaMHapa Ha
nockocTu. Paseéprka nunuuapa.
Ceuenus mummHApa (TUIOCKOCTBIO,
napasjiebHON Uin
NEePNEHAUKYIAPHON OCH
UIAHIPA).

Konunueckast mOBEpXHOCT,
oOpasyrome KOHUIeCKOH
MOBEPXHOCTH, OCh U BEPLIMHA
KOHMYECKON MOBEPXHOCTH.
Konyc: ocHOBaHUE U BEpLINHA,
obpasyroas U och; IJIOMAAb
OOKOBOI U MOJIHOW MOBEPXHOCTH.
Y ceuéHHbII KOHYC: 00pasyromme
U BBICOTA, OCHOBaHMsI U OOKOBast
MIOBEPXHOCTb.

UzobpakeHne  kOHyca  Ha
miockocTu. PazBépTka KOHyca.

Ceuenus koHyca (TNIOCKOCTBIO,
napasuielbHON OCHOBAHMIO, U
TUTOCKOCTBIO, MMPOXOSIIEH uepes
BEPLIMHY).

KomOuHauust Ten BparueHus u
MHOTOTPaHHHKOB.
MHOrorpaHHuK, ONUCAHHBIA
okoio cepsr; chepa, BUCaHHAS
B MHOTOTPAaHHHK WJIH B TEJIO
BpaLIEHUS.

AKTyanusupoBaTh (aKThl U
METO/IBI INIAHUMETPUH,
peNIeBaHTHBIE TEME, IPOBOIUTH
aHaJIOTHU.

JlaBaTb onpeneneHus
ceprl U mapa, UX HEHTPA,
panuyca, guamerpa.
Omnpenensts chepy kak Gurypy
BpALIEHHUST OKPY>KHOCTH.

HccnenosaTth B3aUMHOE
pacrionoxkeHue chepol U
TUTOCKOCTH, IBYX cdep,
WLTFOCTPUPOBATH 3TO HA
YepTelkax U PUCYHKax.

DopMyIHpPOBATH
ONpeaeseHUE KacaTeIbHON
IUTOCKOCTH K c(pepe, CBOMCTBO
Y IPU3HAK KacaTebHOU
IJIOCKOCTH. 3HAKOMUTBCS C
reo/1e3NYeCKIMHU JIMHUSIMH Ha
chepe. OOBSIICHITD, YTO
HA3bIBAIOT LIIIHHIIPOM,
HA3bIBATb €TI0 HJIEMEHTHI.

Nzyuath, 0OBICHATD, KaK
MOJIYYHTh LIFITUHIP MTyTEM
BpALIEHUS IPSIMOYTOJIbHUKA.

BriBOAUTH, UCTIONIB30BATH
(bopMyJIBI 7151 BBIYUCIICHUS
rtomaau OOKOBOH
MOBEPXHOCTH [IMIIMHIPA.

H3yuarte, pacno3HaBaTb
pPa3BepPTKy LMUIMHIPA.

H300pakaTe TUIUHID U €T0
CEUEHMSI IIIOCKOCTBIO,
MPOXOIALLEH uepe3 ero och,
napasjiebHON Un
NEePNEHAUKYJIAPHON OCH.

Haxonute nomanu 3Tux
CEUYCHUI.

MopenupoBaTh peabHbIe
CUTyallu! Ha 3bIKE
reOMETPHH, UCCIIeIOBATh
MOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BaHHUEM
reOMETPHUYECKUX TOHSATHI.
OOBICHATD, KAKOE TEJIO
Ha3bIBAIOT KPYTOBBIM KOHYCOM,
HA3bIBATb €T0 HJIEMEHTHI.

Nzyuath, 0OBICHATD, KaK
MOJIYYHUTh KOHYC ITyTEM
BpALIEHUs IPSIMOYTOJIBHOTO
TPEyTOJIbHUKA.

Hzo0bpakaTh KOHYC U €ro
CEYEHUS MIIOCKOCTBIO,
MPOXOIALLEH uepe3 OCb, U




Hzo0bpakaTh KOHYC U €ro
CEYEeHMsI TUIOCKOCTHIO,
MPOXOIALLEH uepe3 OCb, U
MJIOCKOCTBIO,
NEePNEHAUKYJIAPHON K OCH.

HsyuaTs, pacno3HaBaTh
Pa3BEPTKY KOHYCA.

BriBOAUTH, UCTIONIB30BATH
(OpPMYyJIBI JJIs1 BEIYUCIICHHUS
rtomaau OOKOBOH
MOBEPXHOCTU KOHYCA.

Haxoaute niowmanu
CEUYEHUM, NPOXOAsILINX Yepes
BEPLINHY KOHYCa WIH
MEPIICHANKYJISIPHBIX €70 OCH.

OOBICHATD, KAKOE TEJIO
Ha3bIBAETCS yCEYEHHBIM
KOHYCOM.

Nzyuath, 0OBICHATD, KaK
€ro MOJYYUTh MyTEM BPAILECHUS
MPSIMOYTOJIBHOW TpamneLuu.

BriBOIUTE, IPUMEHSATH
(bopMyITy ISl BEIYUCTICHHUS
rtomaau OOKOBOH
MMOBEPXHOCTH YCEUEHHOTO
KOHycCa.

AKTyanu3upoBaTh (HaKThl U
METO/IbI TJIAHUMETPHH,
peNeBaHTHBIE TEME, TPOBOIUTD
AHAJIOTUU.

Pemartp
CTEPEOMETPUUYECKHE 3a/1a4H,
CBSI3aHHBIE C TEJIAMU
BpallleHUs], TOCTPOCHUEM
CEYEeHUH TeJl BpalleHus, C
KOMOWHALUSIMH TEJT BPAILICHHUS
Y MHOTOTPaHHHUKOB Ha
HAaXOKJE€HUE F€OMETPUUYECKUX
BEJINYHH.

Hcnonb3osate npu
PELICHUH CTEPEOMETPUIECKUX
3a4a4 JIAHUMETPUYECKUe
(akThl 1 METOMBI 33/1a41 HA
BBIYHCJICHUE U
NOKAa3aTeNbCTBO.

MonenupoBath peanbHble
CUTYyaLlUH Ha SI3BbIKE
reOMETPUH, UCCIIEOBATh
MOCTPOEHHBIE MOJENH C
HCIOJIb30BAHUEM
r€OMETPUUYECKUX TTOHSATUH.




O0BEéMEI TEN

(CRY

TToustue 006 00bEMe. OCHOBHEIE
CBOICTBA 0OBLEMOB TeJL.
O0BéM LUIHHIPA, KOHYCA.

O0BéM 1mapa u mIomaab chepsl.

ITonoOHbIe Tena B
npoctpaHcTBe. COOTHOIICHHUS
MEXKIY TUTOIIAISIMU
MOBEPXHOCTEH, 00BEMaMU
NOMOOHBIX TE.

AKTyanu3upoBaTh (HaKThl U
METO/IbI TJIAHUMETPHH,
pelleBaHTHBIE TEME, TPOBOJUTD
aHaJIOTHU.

BriBOAUTH, UCTIONIB30BATH
(bopMyJIbI OOBEMOB: TPU3MBI,
HUAJMHAPA, THPAMUABI, KOHYCA,
YCEUEHHOU MUpPaMUAbl U
YCEYE€HHOrO KOHyCa.

Pemartp
CTepeOMeTpUYECKHUE 3a/1a4H,
CBSI3aHHBIE C BBIYUCIEHHEM
00BEMOB.

DopMyIHpPOBATH
orpesesieHue [apoBOro
CEerMeHTa, IapOBOTro CJIOos,
IapOBOT0 CEKTOpA.

[IpumeHsTH GOPMYJITBI TSI
HAXOXKIEeHUs 00BEMOB
LIapOBOI0 CEIrMEHTA, IIapOBOI0
CEeKTOopa.

Pemartp
CTepeOMeTpUYECKHUE 3a/1a4H,
CBsI3aHHBIE C O0BEMOM Imapa u
TIOMIANBIO cephl.

MognenupoBath peanbHbIe
CUTYaLlMH Ha sI3bIKE
reOMeTpPUHU, UCCIIE0BATh
MOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BaHHUEM
r€OMETPUUYECKUX TTOHSATUH.
AkTyanu3upoBaTh (akThl U
METO/IbI TJIAHUMETPHH,
pelleBaHTHBIE TEME, TPOBOJUTD
aHaJIOTHU.

Pemartp
CTepeOMeTpUYECKHUE 3a/1a4H,
CBSI3aHHbIE C COOTHOIIEHHEM
00BEMOB U ITOBEPXHOCTEH
nomOOHBIX TN B MPOCTPAHCTRE.

Mognenuposatb
peasibHble CUTYalluU Ha SI3bIKE
reOMeTpPUHU, UCCIIE0BATh
MOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BaHHUEM
r€OMETPUUYECKUX TTOHSATUH.




BekTopb! H KOOPAUHATBI
B IIPOCTPAHCTBE

BekTop Ha MJIOCKOCTH U B
npoctpaHcTee. ClioxKeHne u

AKTyanu3upoBaTh (HaKThl U
METOAbI NIJIAHUMETPHH,

(10 u) BBIYUTAHUE BEKTOPOB. pelleBaHTHBIE TEME, TPOBOJUTD
Y MHOX€HHE BEKTOpa Ha YHCIIO. AHAJIOTUU.
Paznoxxenue BekTopa 1o TpéM OnepupoBaTh MOHATHEM
HEKOMILUTaHAPHBIM BEKTOPaM. BEKTOp B IIPOCTPAHCTBE.
[IpaBuno napannenenunena. @opMyJIUPOBATE MTPABUIIO
Pemenne 3anay, napajuiesenunena npu
CBSI3aHHBIX C IPUMEHEHHUEM CJIOJKEHUHU BEKTOPOB.
IpaBUJI A€MCTBUI C BEKTOpaMu CxnanpiBaTh, BBIUUTATD
IIpsiMoyrospHas cucreMa | BEKTOpBI, YMHOXaTh BEKTOP Ha
KOOPIHUHAT B IPOCTPAHCTBE. YHUCJIO.
Koopnunats! BekTOpa. H3y4aTh OCHOBHBIE
IIpocrenue 3ana4u B CBOICTBA 3TUX ONEpaLUi.
KOOpAUHATAX. YOI MEXAY JlaBatb onpeneneHue
BekTopamu. CkanspHoe MPSIMOYTOJIBHON CUCTEMBbI
MIPOU3BEIEHUE BEKTOPOB. KOOPJAMHAT B MPOCTPAHCTBE.
Brruucnenue yrios Mexay BripasuTte koOpAMHATHI
MPSIMBIMU U TUJIOCKOCTSIMH. BEKTOpA 4epe3 KOOPAUHATEI €ro
KoopanHaTHO-BEKTOPHBIN | KOHLIOB.
METOJ] IPU pPeLIeHUN BriBoauTh, HCIIONB30BATH
F€OMETPUYECKHX 3a7a4. bopMyIy AIHHBI BEKTOPA U
pPacCTOSTHUA MEXIY TOUKAMH.
BripaxaTs ckansspHOE
MIPOU3BECHNE BEKTOPOB 4Yepes
UX KOOPJAUHATBL, BBIUUCISATD
yToJI MEXAY ABYMsl BEKTOpamH,
IOBYMSI TIPSIMBIMH.
Haxonute yron mexny
IPsIMOM U IIOCKOCTBIO, YTOJ
MEX]y IBYMs IJIOCKOCTSIMU
AHAIUTUYECKUMHU METOAAMHU.
BriBOAUTH, UCTIONIB30BATH
(bopMyITy pacCTOSTHHSI OT TOYKH
110 TJIOCKOCTH.
IHoBTOpEHHE, OcHoBHbIE PUTYPHI, Pemats npocreiimmne

00001eHNEe K
CHCTEeMATH3ALMA 3HAHUH
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(bakTeI, TEOPEMBI Kypca
MJIAHUMETPUH. 3a1aun
TUTAHUMETPUH U METOJIBI UX
peLIeHMs.

OcHoBHBIE QUTYpHI,
(bakTeI, TEOPEMBI Kypca
CTEpPEOMETPUHU. 3a1auu
CTEPEOMETPUHU M METOABI HX
peLIeHMs.

3a7a41 Ha HAXOXKICHUE JJTHH U
YIJIOB B T€OMETPUYECKIX
burypax, npuMeHSTb TEOPEMY
[Mugaropa, TeopemMbl CHHYCOB U
KOCHHYCOB.

Haxonute nnomanb
MHOTOYTOJIbHUKA, KPyTa.

PacnosnaBath nmonoOHbIE
(UTyphl, HAXOAUTb OTHOIICHHUS
IUIVH Y TUIoUaaen.

Hcnonb3osate npu
peIIeHUN CTePEOMETPUIECKUX
3a1a4 GaKThl U METOIBI
TTAHUMETPHH |
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