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INOACHUTEJIbBHAS 3AIINCKA

['eomeTrpus sABIsSeTCA OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CpeIHEro oOuiero oopa3oBaHus,
TaK Kak 00ecleurBaeT BO3MOKHOCTh M3Y4YEHUS TUCIHILIMH €CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH
U TpPeAMETOB T'yMaHUTApHOro Iukiaa. IIockoybKy JIOrM4eckoe MbIIeHHe, (OopMHpyeMoe IpU
U3ydyeHHH OOyYaromMMUCS TOHATUHHBIX OCHOB TI'E€OMETPUHU, TIPH JOKa3aTelIbCTBE TEOpEM U
IOCTPOCHUM LIETIOYKU JIOTUYECKUX YTBEP)KICHUH NpHU PElICHUMM TeOMETPUYECKHX 3a/ad, YMEHHE
BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS MpPU PEIICHUU 3a/1ad
€CTECTBEHHO-HAYYHOI'0 IIUKJIA, B YACTHOCTH (PU3UYECKUX 3a/a4.

Ilenp ocBoeHus mporpamMmbl ydeOHOro kypca «l'eomerpusi» Ha yriyOJE€HHOM YpOBHE —
pasBUTHE WHAMBUIYAIbHBIX CHOCOOHOCTEH OOydalomuMXcs NpU U3YYEHHH TeOMETPUH, Kak
coCTaBJIAOLICH npeaMeTHOM obmactn «MaTematuka M HMHQOpPMaTUKa» uepe3 olecreueHue
BO3MOXKHOCTH TPHOOPETEHUS M HCIHOJb30BaHUS Ooyiee TIIyOOKMX T'€OMETPHUECKUX 3HAaHUN U
JnecTBUM, crneuupUUHBIX TEOMETPUM, M HEOOXOOUMBIX [UIl YCIEHIHOIO Mpo(eCcCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMU 3a7ayaMM Kypca F€OMETpUHU Ha YIriyOJEHHOM YpPOBHE, PacCIIUPSIOLIUMH U
YCUJIMBAIOIMMU Kypc 6a30BOr0 ypOBHS, SIBJISIOTCS:

pacuiMpeHue NpeACTaBICHUsI O FeOMETPUM KaK 4acTH MHUPOBOW KyJIbTYpbl U (POPMHUpPOBAHUE
OCO3HAHHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dopMHpOBaHHE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (Urypax Kak O BaXHEHIIMX
MaTeMaTUYECKUX MOJEINAX, MO3BOJSIOUIMX OMMCHIBATh M M3y4yaTh pPa3HbIE SBJICHUS OKPYXKArOIIETo
MHpa, 3HaHWE TOHATUHHOTO anmnapara no paszaeny «CrepeoMeTpus» ydeOHOro Kypca reoMeTpUH;

(dbopMUpOBaHNUE YMEHUS BIaJETh OCHOBHBIMU MOHATUSAMHU O IPOCTPAHCTBEHHBIX (Urypax U UX
OCHOBHBIMHM CBOWCTBaMHM, 3HaHHE TeopeM, GOpMyNl U yMEHUE UX HNPUMEHSTb, YMEHUS J0Ka3bIBaTh
TEOpPEMbI U HaXO/AUTh HECTAaHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

dopMHpoBaHHE YMEHHUs pacloO3HaBaTh Ha YEpTeXax, MOJAEISIX U B pEaIbHOM MHpe
MHOTOTPaHHUKY U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIH;

¢dbopMHpoBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHMOMAaTHYECKOI'O MOCTPOEHUS MAaTEeMAaTUYECKUX
Teopuil, popMUPOBAHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPH MPOBEIEHUU PACCYKICHUII;

(dbopMHpOBaHUE yMEHUS BJIaJeTh METOJIAMH JI0KA3aTEeNbCTB U AJITOPUTMOB PEIICHUS, YMEHHUS
UX MPUMEHATh, MPOBOJUTH JOKA3aTENbHbIE PACCYKIEHHUS B XOJI€ PELIECHUS CTEPEOMETPUUYECKUX
3aja4 M 3a7jad ¢ MPAKTUYECKUM cojep’kaHueM, (GOPMHPOBAHUE TNPEJCTABICHUS O HEOOXOAUMOCTH
JI0KA3aTeNbCTB MpU OOOCHOBAaHMM MAaTeMAaTUYECKUX YTBEPXKIEHUNH U pOJM aKCUOMAaTHUKU B
IIPOBEJCHUH JIEYKTUBHBIX PACCYXKICHUI;

pa3BUTHE U COBEPUICHCTBOBAHME HWHTEIUIEKTyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN
o0yyaromuxcsi, IO3HABAaTEIIbHOM AKTUBHOCTH, HCCIEAOBAaTEIbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUIEHUS], UHTEpEca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHne (YHKIMOHAIBHOW TPaMOTHOCTH, pPEEBAaHTHOM TIeOMETpUU:  yMEHUs
pacro3HaBaTh MPOSBIECHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYalUX U IPU U3YUYCHUH JIPYTUX YU€OHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH 1
3aKOHOMEPHOCTEH, MOJETUPOBAHUS pPEaJbHBIX CUTYyallMi, UCCIIEJOBaHMS MOCTPOCHHBIX MOJEIeH,
MHTEPIPETALUN [TOJTYUYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMHU COZI€p)KATEIbHBIMU JTUHUSAMH yueOHOro kypca «I'eomerpusi» B 10—11 kmaccax
apisatoTes: «[IpsMble M IIOCKOCTHM B NPOCTpaHCTBE», «MHororpanHukmu», «Tema BparieHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBHIKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHME «yMETh ONEPUPOBATH IMOHITUAMUY,
pEeBaHTHBIMHU T€OMETPUH Ha yriyonéHHOM ypoBHE o0yuenus B 10—11 kimaccax, OTHOCHTCS KO BCeM
CoJiepKaTeIbHBIM JIMHUSAM Y4€OHOTO Kypca, a JOPMHPOBAHUE JIOTHUECKUX YMEHHUM pacnpeensieTcs
HE TOJIBKO MO COJEpKaTelbHBbIM JIMHUSAM, HO M 10 rogaM oOyueHus. CozaepikaHue oOpa3oBaHMs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus @DenepanbHoil paboyeil HpoOrpaMMel,
pactpenenéHHbBIM 0 TrojaM OOy4YeHHUs, CTPYKTYPHPOBAHO TaKuM o00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, TPHHLIUIHAIBHBIM BOMpOcaM oOOydaroliecs oOpamaiuch HEOAHOKPATHO. ITO



MO3BOJIIET OPraHU30BaTh OBJA/ICHUE T€OMETPUUYECKUMU MOHATHUSMU U HaBBIKAMH TOCJIEIOBATEIHHO
U TIOCTYNATENbHO, C COOJIIOJCHHEM NPUHIMIIA TPEEeMCTBEHHOCTH, @ HOBBIE 3HAHHs BKIIIOYATh B
Oo0LIyI0 CHUCTEMY TIE€OMETPUYECKHX IMPEJCTaBICHUN OO0YyJarolMXcs, paciiupsisi U yriyomnss eg,
00pa3ysl IPOUHbIE MHO>KECTBEHHBIE CBSI3U.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus Juii  auddepeHnmManuy  oO0ydeHHs, TOCTPOCHHS HWHAMBHUIYAIbHBIX
o0pa3oBaTeNbHBIX IporpamMmMm, 00ecrneynTh YriayOiaEHHOE H3yuyeHHE MeOMETPHHM KaK COCTaBIISIONICH
yuebHoro npeaMera «MaremaTHKay;

MOJTOTOBUTh OOYYaIOUIUXCSl K MPOJODKCHUIO HM3YyYeHHUS MaTeMaTHKU C Y4ETOM BbIOOpa
Oynymeir npodeccun, obecreynBas MPEEMCTBEHHOCTh MEXAY OOIMMM U MPOQECCHOHAIBHBIM
00pa3zoBaHHEM.

Ha u3ydenue yuebHoro kypca «I'eomerpusi» Ha yriryosn€éHHOM ypoBHE oTBoaMTCS 204 yaca: B
10 kiacce — 102 yaca (3 yaca B Heneno), B 11 knacce — 102 yaca (3 yaca B Hefeno).

BocnurarensHblil moTennuan npeamera «I eoMeTpus» peainzyeTcs yepes:

J YCTaHOBJICHUE JOBEPUTENIbHBIX OTHOIIEHUH MEXAY YUMTEIEM U €ro
YUE€HUKaMH, CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIPHUSATHIO YydYalllUMHUCS TpeOOBaHUA U
Ipoch0 yuuTens,, NPUBJICUECHUIO MX BHMMAaHUA K OOCyKJaeMoll Ha ypoke HH(poOpMaluH,
AKTUBU3AIIMH UX TTO3HABATEIILHOMN 1eATEIbHOCTH;

J noOyXJIeHHE IIKOJIBHUKOB COONIONATh Ha YPOKE OOMIEHPUHATHIE HOPMBI
MOBEJICHUS, IIpaBUJIa OOLIEHUS CO CTApUIMMU (YUUTENIMHU) U CBEPCTHUKAMHU (ILIKOJIbHUKAMU),
MPUHLIMITBI Y4eOHOUM TUCIUIUIMHBI U CaMOOPTaHU3alINH;

J IIPUBJIEYUEHNE BHUMAHUS OOYYarOIIMXCSl K LIEHHOCTHOMY acCHEKTy HM3Yy4aeMbIX
Ha ypoKax SIBJICHUM, OpraHu3anusi ux paboThl ¢ MOJIy4aeMOil Ha YpOKE COLMaIbHO 3HAYUMOU
uH(popMaIeil — UHULIUMPOBAHUE €€ OOCYXKIEHHS, BbICKa3bIBaHUSI OOYYAIOLIUMUCS CBOETO
MHEHHUS 110 €€ MOBOJY, BBIPAOOTKH CBOET0 K HEMl OTHOLICHMUS;

. UCIOJIb30BaHUE BOCIUTATENbHBIX BO3MOXHOCTEH conepkaHus y4eOHOro
npeaMera yepe3 JeMOHCTpAIMI0 00ydyaroluMCsl IPUMEPOB OTBETCTBEHHOTO, TPAXKAaHCKOTO
MOBEACHUS, TPOSBICHUS  YEJOBEKOJIIOOMS M JI0OpOCEpACYHOCTH, uepe3  Moadop
COOTBETCTBYIOIIIMX TEKCTOB JUIs UTEHUS, 3aJay JUIsl pelieHus], MpOoOJeMHBIX CUTYyaluil Juis
00CYXJIEeHHSI B KJIacCe;

. IPUMEHEHHE Ha YpOKE MHTEPaKTUBHBIX (opM paboThl O00yuaIOIIMXCS:
UHTEIIEKTYaNbHBIX WIP, CTUMYJIHUPYIOIIUX TMO3HABATENIbHYI0 MOTHBAIIMIO [IKOJIbHHUKOB;
JTUAAKTUUECKOro TeaTpa, IJe MOJyYeHHbIE HAa YPOKE 3HaHUS OOBITPBIBAIOTCS B T€aTpPaJIbHbBIX
MOCTAHOBKAX; JAMCKYCCHH, KOTOpBIE JAIOT OOY4YaroIIMMCS BO3MOKHOCTb NMPHOOPECTH OMBIT
BE€/ICHUSI KOHCTPYKTHBHOI'O JMAJIOra; TPYNIOBOM paObOThl MM pabOThl B ITapax, KOTOpPbIE ydar
KOMaHJTHOW paboTe U B3aUMOACHCTBUIO C JPYTUMH JETbMU;

J BKJIIOYEHHE B YPOK MIPOBBIX MPOLEAYp, KOTOpbIE MOMOTAIOT MOJEpPKaTh
MOTHBALIMIO  OOYy4YaloIIMXCS K MOJYyYEHUI0 3HAHWW, HaJaKWBaHUIO  TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJacce, IMOMOTAIOT YCTAaHOBJIEHHUIO J00pOXKenaTelbHOM
arMocdepsl BO BpeMsl YPOKa;

o opranmu3anus medcTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX OOYUYAIOIIUXCS
Ha/l UX HEYCIEBAIOUIMMH OJHOKIACCHUKAMM, TAIOIIEro HIKOJIBHUKAM COLMAIbHO 3HAUYUMBIN
OTIBIT COTPYAHNYECTBA U B3aUMHOM MOMOIIH;

o WHULMUPOBAaHUE WM TOAJEP)KKA  HCCIENOBAaTENbCKOM  AESTEIBbHOCTH
oOyyaromuxcsi B  pamMKax pealu3aldd UMM  HHAWBUIYaJbHBIX U  TPYIIOBBIX
UCCIIEIOBATENIbCKUX TPOEKTOB, YTO JACT IIKOJIbHMKAM BO3MOXHOCTH HPUOOPECTH HABBIK
CaMOCTOSITENILHOTO ~ pEIIeHHs TEOPETHUECKOM MpoOneMbl, HaBBIK TE€HEPUPOBAHUS W
oopmieHnss COOCTBEHHBIX HJEH, HABBIK YBAXHTEIHHOTO OTHOLICHHS K YYKUM HJIESIM,
o(OpMIIEHHBIM B paboTax IPYrux MccieaoBaTeneil, HaBbIK MyOJUYHOTO BBICTYIUICHHS MEpeN
ayAUTOpPHUEH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOUKHU 3pPECHUSI.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsmas, II0CKOCTh, IpocTpaHcTBO. IlonaTue 06
AKCHOMAaTHYECKOM IIOCTPOECHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIMeEcs, IapaulelIbHbIE U
CKpelmuBaromuecss npsamele. [IpusHaky ckpemmBaromuxcss OpsmbIX. [lapannenbHOCTh NPSAMBIX H
IUIOCKOCTEM B IPOCTPAHCTBE: Mapajule]bHBIE IMPAMBIE B IPOCTPAHCTBE, MAPaLIEIbHOCTh TPEX
IPSIMBIX, NAPAIEIBHOCTD IIPSAMON M IUIOCKOCTH. llapajienbHoe M LEHTpallbHOE IPOEKTUPOBAHHUE,
n3o0paxkenue puryp. OCHOBHbIE CBOMCTBA NapayljIeIbHOIO IpoeKTHpoBaHus. M3o0paxenue ¢puryp B
NapaJUICIIbHOM MPOEKIMH. YIUIBI C COHAIIPABICHHBIMU CTOPOHAMH, YIOJl MEXAY IpPSIMBIMU B
npocTpaHcTse. [lapannenbHOCTh IIIOCKOCTEN: MapajulebHble TUNIOCKOCTH, CBOWCTBA MapajlIeIbHBIX
wiockoctel. [Ipocreiinye npocTpaHCTBEHHbIE (UTIYPbl HA IUIOCKOCTH: TETpa’Jlp, Mapaliesenumnes,
IIOCTPOCHUE CEUYECHUM.

IlepneHquKyISIpHOCTD NMPSIMOM M IIJIOCKOCTH: NEPIIEHAMKYJSIPHBIE MPsAMbIE B MPOCTPAHCTBE,
IpsIMBbIE NTApAJUIEIbHBIE U NIEPIEHAUKYIISPHBIE K INIOCKOCTH, IPU3HAK MEPIEHIUKYIAPHOCTH NIPSAMOU
U IJIOCKOCTH, TEOPEMA O MPSIMON NMEPHEHANKYISIPHON I10CKOCTH. OpTOrOHAIBbHOE MPOEKTUPOBAHUE.
[lepieHaUKYJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKM 10 IUIOCKOCTH, PACCTOSIHUE OT HMPSIMOW 10
IUIOCKOCTH, MpoeKuus (Urypsl Ha IJIOCKOCTh. [lepneHIuKYIsIpHOCTh IUIOCKOCTEW: NpU3HAK
NEPIEHUKYIJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéX nepneHauKyspax.

VYrisl B IPOCTPAHCTBE: Yrojl MEXIy HPSMOM M IUIOCKOCTBIO, ABYTPAHHBIM YIoOJj, JIMHEWHBIN
yrosl ABYTPaHHOTO yria. TpEéXrpaHHbII W MHOrorpaHsble yribl. CBONCTBA INIOCKMX YIJIOB
MHoOrorpaHtoro yryia. CBOMCTBa IUIOCKMX M JBYTPaHHBIX YIJIOB TPEXTPAHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzbl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrojbHas npusMma, npsmas u
HAKJIOHHas NMPU3MbI, OOKOBasi U MOJIHasl MOBEPXHOCTh MpHu3Mbl. [lapannenenumnesn, TpsSMOYroJbHBIHN
napajuleJienunes] U ero cBoicrBa. Kparwaiiline myTw Ha NMOBEPXHOCTH MHOTOrpaHHuka. Teopema
Oiinepa. IIpoctpancTBennas teopema Ilugaropa. [lupamuna: n-yronpHas nupamuaa, IpaBUiIbHAsS U
yceuéHHas nupamubl. CBoiicTBa pédbep M OOKOBBIX I'paHel mpaBWiIbHOW mupamusl. [IpaBusbHbIE
MHOTOIDAHHUKH: TIPaBWIbHAs MpU3Ma M M[paBWIbHAsA NUpPaMUAa, IPaBUIbHAs TpEyroybHas
nupamuia ¥ NpaBUIbHBINA TeTpasap, KyO. [IpencraBienue o mpaBUIIbHBIX MHOTOTPAaHHUKAX: OKTadIp,
JOJIEKAdP U UKOCADIP.

Bbruucnenne »51eMEHTOB MHOIOTPaHHUKOB: p&Opa, AuaroHanu, yrael. Ilmomans GokoBoi
MOBEPXHOCTU U TOJIHOM MOBEPXHOCTU MPSIMOW MPHU3MBI, IJIOIIAhL OCHOBAaHUH, TeopemMa O OOKOBOM
MOBEPXHOCTU MpsiMON Tpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPAaBUIILHOM
MApaMUbl, TEOpPEMa O IUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpuss B TIPOCTPAHCTBE. OJIEMEHTHl CHMMETPUM IPABWIBHBIX MHOIOI'DAaHHUKOB.
CummeTrpuss B NOPAaBWIBHOM MHOTOTPAaHHUKE: CHMMETpPHs —[apajulesieluIea, CUMMETPHs
[IPaBUJIBHBIX [IPU3M, CHMMETPHUs NIPABUIIBHON ITUPAMUJBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOH BEKTOP, IJIMHA HEHYJIEBOIO BEKTOpA, BEKTOPHI
KOJUIMHEApHBIE, COHAIpPaBJICHHbIE M IPOTHBONOJOXHO HAIpPABICHHbIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIeMCTBUS ¢ BEKTOPAMMU: CJIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHOXKEHHE BeKTopa Ha uncio. CBOWCTBa ClIOkKeHUs BEKTOpPoB. CBOWCTBAa YMHOXKEHHUS BEKTOpa Ha
gucio. Ilonsatue xommnanapHsle BeKTOpbl. [IpM3Hak KOMIUIaHapHOCTH TpEX BeKTOpOB. [IpaBuiio
napauienenunena. TeopeMa O pasIOKEHHHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
IIpsimoyronbHast cucreMa KoopAuHAT B IpocTpaHcTBe. KoopauHartel BekTopa. CBs3b MEXIY
KOOpJAMHATAMH BEKTOpa W KOOpIMHATAMM TOYEK. YTOn MexAy Bekropamu. CkansapHoe
IIPOU3BEICHUE BEKTOPOB.



11 KUIIACC

Tesa BpameHus

[ToHATHS: IWIMHAPUYECKAsT MOBEPXHOCTb, KOHHMYECKash IOBEPXHOCTh, cdepuieckas
MOBEPXHOCTh, 00pa3yrolue nmoBepxHocTeil. Tena BpaleHUs: HMUIMHAP, KOHYC, YCEUEHHBIM KOHYC,
cdepa, map. BzaumHoe pacnonoxkeHue cepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N3o0paxenue Ten BpalleHUs Ha MIockocTu. Pa3épTka munuHapa u konyca. CummMerpus cepsl u
niapa.

O0bEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. TeopemMa 00 00BEME MNPSAMOYTOIBHOTO
napajuienenunena u ciueactsuss u3 He€. OOBEM NpsIMONM W HAKIOHHOM MPU3MBI, LUIMHAPA,
nupamMuibl 1 Konyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KomOunanuu Ten BpauieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucanHasi B IIJIMHAP, ONUCAaHHAs
okoJio unuHapa. [lepecedenue chepsl 1 mapa ¢ miockocTbio. Kacanue mapa u chepbl mI0CKOCTHIO.
[ToHsiTHE MHOTOTpAaHHUKA, ONMCAHHOTO OKOJIO cdepbl, cephl, BMIUCAHHONH B MHOTOTPAHHUK WIIU TEJIO
BpallleHUS.

[Inomane MOBEPXHOCTH LMIWHApA, KOHYca, muomans chepsl u e€ yacredd. [lomobue B
npoctpancTBe. OTHOMIEHUE 00BEMOB, ILIOMAACH MTOBEPXHOCTEH MOJ00HBIX Guryp. [IpeodpasoBanue
nonobusi, romorerus. PelmieHue 3amad Ha IJIOCKOCTH C HCMHOJIb30BAHUEM CTEPEOMETPUUYECKUX
METO/JIOB.

[TocTpoeHue ceuyeHNit MHOTOTPAaHHUKOB U TEJ BPAIICHUA: CEUEHUs IUIUHApa (mapauieIbHo U
NEPIEHIUKYJIIPHO OCH), CEYeHHUs KOHyca (IapajuleJibHble OCHOBAaHHMIO U IPOXOJAIINE Yepes3
BEpILKHY), CEUEHHUs Ilapa, METOJbl IMOCTPOCHHS CEUYEHMI: METOJl CIIeJIOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUSI, METOJI IEPEHOCA CEKYIIEH MII0OCKOCTH.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bextopel B mpoctpaHcTtBe. Omnepanuu Hajl BEKTOpamMH. BeKTOpHOE yMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHUs. [IpsiMoyromnbHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunarsl BekTopa. Pasnoxenue Bektopa mo 0Oaszucy. KoopauHaTHO-BEKTOpHBIH METOJ IpHU
PELICHNH T€OMETPUUECKUX 3aad.

JIBH2KeHHsI B IPOCTPAHCTBeE

JBuxenust mpoctpancta. Otobpaxkenus. J[BrkeHus u paBeHCTBO ¢uryp. OOiue cBoicTBa
JIBWKEHUW. Buapl ABWKEHHI: NapauiebHbIA NEPEHOC, UEHTpajJbHAs CUMMETpHS, 3€pKalbHas
CUMMETpHUS, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazosanus mogobus. [Ipsmas u cdepa Ditnepa.

IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA «I'EOMETPHSI»
(YI'JIYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTaHUE:

c(OPMHPOBAHHOCTh I'PAXKIAHCKON MO3UIIMH 00YYaIOLIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O
YJeHa pOCCHMCKOro oOllecTBa, MPEJCTaBI€HWE O MAaTeMaTUYeCKUX OCHOBaX (DYHKIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUI, MPOLEAYyp IpaXxJAaHCKOro olIiecTBa (BBIOOPHI, OMPOCHl U JPYroe),
YMEHHE B3aUMOJEHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUHM C UX (DYHKUUAMU U
Ha3HA4YCHUEM;

2) naTpuoTHYeCKOe BOCIMTAHUE:

c(OPMHPOBAHHOCTh POCCUICKON TIpa)KIaHCKOW HMICHTUYHOCTH, YBaKEHHUS K IMPOLUIOMY U
HACTOAIIEMY POCCHUMCKOM MaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHHWE K JOCTHXKCHHAM DPOCCHICKUX
MaTE€MaTUKOB U POCCUICKON MaTEMaTUYECKOM ILKOJIBI, UCIIOJIb30BAHUE OTUX JOCTUKEHUHN B APYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:



OCO3HAHHE JYXOBHBIX IEHHOCTEH POCCHHCKOTO Haponaa, chOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM MPHUMEHEHHEM JAOCTIKEHUH HayKU
U JIeATEIIbHOCTBIO YYEHOTO, OCO3HAHHE JJMYHOTO BKJIa/Ia B IIOCTPOCHUE YCTOHYHUBOTO OYyIyIIero;

4) 3cTeTYeCKOE BOCTIMTAHUE:

ACTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYas JCTETUKY MATeMaTHYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3ajad, pPELICHHH, pacCy)KICHWH, BOCIPUUMYUBOCTE K MAaTEMaTHUYECKUM aCIEKTaM
pa3JInYHBIX BUIOB UCKYCCTBA,

5) puznueckoe BocniuTanme:

c(OPMHUPOBAHHOCTh YMEHHSI TIPUMEHSITh MaTEMaTHYECKHE 3HAHHS B MHTEpPECax 3JI0POBOTO U
Oe3omacHoro odpasa KHM3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JIOPOBBIO (3A0pPOBOE MHUTaHHE,
cOaaHCUPOBAHHBIN PEXKUM 3aHATHH U OTABIXA, peryisipHas (u3nyeckas aKTUBHOCTD), (PU3HUECKOE
COBEPILICHCTBOBAHKE MTPH 3aHATHUSIX CIIOPTUBHO-0310POBUTEIBHOMN JICATEIILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYIy, OCO3HAHHE ILIEHHOCTH TPYIOJIIOOUS, WHTEPEC K pPa3IUYHbIM chepam
npoeCCHOHATBHON JIEATEIIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW W €€ NPHIOKEHHUSIMH, yMEHHE
COBEpILIaTh OCO3HAHHBIN BHIOOp OyiyIiel mpodeccur U peaan30BbIBATh COOCTBEHHBIC KU3HCHHBIC
IUTAaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHWI0 W CcaMOOOpa3oBaHHUIO Ha
NPOTSDKEHUHM BCEH YKM3HH, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PEIICHUM NPAKTUYCCKHUX 3a]ad
MaTeMaTHYeCKOW HAIPaBJICHHOCTH;

7) 3K0JI0THYECKO€e BOCTINTAHUE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOH  KYJNbTYpbl, TOHUMAaHHWE BIUSHHUS  COLMAIBHO-
SKOHOMHYECKUX TMPOIECCOB Ha COCTOSIHME MPHUPOJHOM U COIMAJIBHOH CpE/Ibl, OCO3HAHHE
r1100abHOTO XapaKTepa SKOJIOTWYECKHX MpoOjeM, OpHUEeHTAIlMs Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HAHW JUI PEICHHS 33124 B 00JIACTH OKPY)KAIOIIEH Cpe/Ibl, TNIAHUPOBAHKUE TIOCTYITKOB M OIICHKH UX
BO3MOYHBIX MTOCTICJICTBUH IS OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKd U OOILIECTBEHHOW MPAKTHKH, MOHMMaHHE MAaTEeMaTH4YeCKON HayKu Kak cqepbl YeloBeUECKON
NeSITETbHOCTH, 3TAINOB €€ Pa3BUTHS M 3HAYMMOCTH JIJISl Pa3BUTHSI IIUBIIIN3AIIUH, OBJIAICHUE S3BIKOM
MaTeMaTUKd ¥ MaTeMaTH4YeCKOW KyJNbTYpOH KakK CpEeACTBOM TIO3HaHHS MHpaA, TOTOBHOCTH
OCYIIECTBIISITh MIPOCKTHYIO U UCCIIEIOBATEIBCKYIO JeSITeIbHOCTh WHANBHIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

Ba3oBble JJoruyeckne aeicTBUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHUYECKUX O00BEKTOB, TOHATHIA,
OTHOIIEHUNA MEXIy TOHIATHSAMH, (HOPMYIUPOBATh OMPEICICHUS TOHSATHUH, YCTaHABJIMBATh
CYIIIECTBEHHBIA MPU3HAK KIacCU(PHUKAIMN, OCHOBAHHS i OOOOIICHHWS M CPAaBHEHUS, KPUTEPHH
MPOBOJMMOI0 aHAIN34;

BOCIIPUHUMATh, (OpMYIHpOBaTH U TPEOOPA3OBHIBATH CYKICHUS: YTBEpPAUTEIbHBIE W
OTpHUIIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHBIC,

BBISIBJISITH MaT€MaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTUBOpeuUrss B (hakTax,
JIAHHBIX, HAOIIOJICHUSX M YTBEPXKICHUSAX, TIPEJIaraTh KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH
Y IPOTHUBOPEYUHIA;

JienaTh BBIBOABI C HCIOJIB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W HWHIYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHUI 10 aHAJIOTUH;

MIPOBOJIUTh CAaMOCTOSITEIFHO JIOKA3aTEIhCTBA MAaTEMAaTUYECKUX YTBEP)KICHHH (MpsSMbIE U OT
MIPOTUBHOTO), BBICTPANBATh apTyMEHTALIUIO, TPUBOJUTH MIPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;



BBIOMPATh CTOCOO pelieHust y4eOHOW 3adaun (CpaBHMBATh HECKOJBKO BAPHWAHTOB PEIICHHUS,
BEIOMpaTh HanOOJIee MOIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKUe AeliCTBHA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIIECIOBATEILCKUI WHCTPYMEHT MO3HAHUS, (OpPMYIHpPOBATH
BONPOCH, (UKCHUPYIOLIME NPOTHUBOpEYHE, MpodiieMy, YCTaHaBIMBaTh HCKOMOE U JIaHHOE,
(GbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHCE,

IPOBOAMTH  CAMOCTOSITENIPHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,  HCCIEJOBaHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, SBICHHS, IPOIECCa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITeNIbHO (POpPMYIMpOBaTh OOOOIIEHHS] W BBIBOJBI MO pe3yjabTaTaM IPOBEIEHHOTO
HAOJIO/ICHUs, WCCIICIOBAHMS, OLICHUBATH JIOCTOBEPHOCTH IONYYCHHBIX pPE3YyJIbTaTOB, BBIBOJIOB H
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH MPEAMIOIOKCHHS O €T0
pPa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISBJIATH JeUIUTH UHPOPMAIMK, JAHHBIX, HEOOXOAMMBIX JJIi OTBETa HAa BOMPOC U IS
pelICHHS 3a/1a4H;

BbIOMpaTh ~ MHOpPMALMIO W3  HCTOYHUKOB  Pa3IUYHBIX  THUIOB,  AHAIU3UPOBATH,
CUCTEeMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3INIHBIX BUIOB U OPM MPEIACTABICHUS;

CTPYKTYpUpPOBaTh MH(OpPMAILINIO, MPEACTABIATh €€ B pa3iIMuHbIX (hopMax, WILTIOCTPUPOBATH
rpaduvecKu;

OILICHUBATh HAJEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0menne:

BOCIIPUHUMATh U (OPMYTUPOBaTh CYXKAEHUS B COOTBETCTBHUHM C YCIOBHAMHM M LEJISIMHU
06IH€HI/I$[, ACHO, TOYHO, 'PaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHUSA B YCTHBIX U MMCbMCHHBIX TCKCTAX,
JIaBaTh MOSCHEHUS 110 X0y PEIIECHUs 3ajaul, KOMMEHTUPOBATh MOJIYyYEHHBIN pPE3yibTar;

B XO0Jle¢ OOCYXJeHHusl 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIa€MOW TeMbl, MPOOIEMBI,
pelmaeMoi 3ajauu, BBICKA3blBaTb WJIEH, HALCJICHHBIE HA IIOMCK PEIIEHUs, COINOCTABJIATH CBOU
CYXKICHHUSI C CYXICHHUSAMU JAPYTUX YYAaCTHUKOB Juajiora, oOHapyXHUBaThb paziM4Me€ U CXOJICTBO
MO3ULIMH, B KOPPEKTHOU opme (HOpMyTHpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHHUS;

NpEACTAaBIATL PE3YJbTaTbl PCIICHUA 3ada4yd, OKCIICPUMCHTA, HWCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BbIOMpPATh (OpMAT BBICTYIUIEHUS C Y4ETOM 3a/ay Mpe3eHTaluu U 0cOOeHHOCTeH
ayJIUTOPUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBJIATh IUIaH, alTOPUTM pEIICHUs 3aJaud, BBIOMpATh CIOCOO peleHus ¢ Yy4€ToM
UMEIOUINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapUaHTHI pelIeHUl ¢ y4€TOM HOBOW MHpOPMALIUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIaJICTh HAaBBIKAMU IO3HABATEJIIbHOM pe(IEKCHM KaK OCO3HAHUSI COBEpPLIAEMBIX JEHCTBHHA U
MBICITUTENIbHBIX MPOIIECCOB, UX PE3YyNbTAaTOB, BIAJAETh CIHOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJIS
Ipolecca U pe3ynbTaTa peleHns MaTeMaTUIeCKON 3a1a4H;

NPEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh IIpM PEIIEHWH 33]1a4d, BHOCHTH
KOPPEKTHBBI B JESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAHJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yjbTaTa IEMU M YCIOBUSAM, OOBACHATH MPUYMHBI JTOCTHIKEHUS
WIA HEIOCTHKEHUS  pEe3ylbTaTOB  JEATENbHOCTH, HAXOOUTh OIIMOKY, JaBaTb  OLEHKY
nproOpPETEHHOMY OTIBITY.



CoBMecTHasl 1eAATeTbHOCTD:

NOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUAYAJIBHOM pPabOTHI mpU
pelIeHu: y4eOHbIX 3aj1a4, IPUHUMATH LeJIb COBMECTHOW JESITEIbHOCTH, IUTAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paboOThI, paclpeieisiTh BUIbI paboT, TOrOBapuBaThCs, 00CYKAATh MPOLECC U PE3yIbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboTbl (00CyXIeHHs, OOMEH MHEHHUH, «MO3TOBBIC
IITYPMBD» U MHBIE), BBITOIHATH CBOIO YacTh pabOThl M KOOPIMHUPOBATH CBOM JEHCTBHS C IPYTUMHU
YJIeHAMHA KOMaHJbI, OLIEHMBATh KadeCTBO CBOETO BKJIaga B OOIIMH MPOAYKT IO KPUTEPHUSIM,
c(OpMyITHPOBAHHBIM YYaCTHUKAMHU B3aMOJICHCTBUSL.

INPEJIMETHBIE PE3YJIBTATbBI

K koHnny 10 ki1acca o0yyaromuiicss Hay4uTcs:

CBOOOJTHO OIEPUPOBATH OCHOBHBIMU TOHATHSMU CTEPEOMETPUM IPHU PEUICHHUU 33134 U
IIPOBEJCHIUN MAaTEMaTUUYECKUX PACCYKICHUM;

IPUMEHATh AKCUOMBI CTEPEOMETPUHN U CIIEACTBUS U3 HUX IPHU PELICHUU T€OMETPUUYECKUX
3ajay;

KJIaccu(UIUpPOBaTh B3aMMHOE PACIOJIOKEHHWE MPSIMBIX B IMPOCTPAHCTBE, IJIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU, CBSI3aHHBIMM C YIJIaMH B IPOCTPAHCTBE: MEXIy
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U IJIOCKOCTHIO;

CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBS3aHHBIMH C MHOTOTpaHHUKAMU;

CBOOOJHO paclo3HaBaTb OCHOBHBbIE BHJbI MHOIOTPAHHUKOB (IIpU3Ma, NHUpPaMUJa,
IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

KJIaccu(UIIUPOBaTh MHOTOI'PAaHHHUKH, BEIOWPAst OCHOBaHMS /IS KIacCU(UKALIHY;

CBOOOZHO ONEpPUpPOBaTh MMOHSATHSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATh MapajulebHOE, LEHTPAIbHOE UM OPTOrOHAJIbHOE MPOEKTHpPOBaHUE (Uryp Ha
IUIOCKOCTB, BBIIOJIHATH N300paXkeHHs (PUryp Ha MIOCKOCTH;

CTPOUTh CEUYEHHS] MHOTOTPAaHHUKOB pA3IUYHBIMU METO/IaMHU, BBIMOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKH U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOTPaHHUKOB  (Ipu3Ma,  IHpamuiaa),
reOMEeTPUYECKUX TeJl C MPUMEHEHUEM (HopMy;

CBOOOJHO ONEPUPOBATh MOHITUAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U TIOCKOCTb
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUN (QUTYPBI;

CBOOOJTHO ONEpUPOBATh MOHATHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAUHATAM B
MIPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HaJl BEKTOpaMH;

pelmate 3aJayd  Ha JI0Ka3aTeJbCTBO MATEMaTHYECKMX OTHOLIEHMH UM HaXO0XKIEHUE
FEOMETPUUECKUX BEJIMYUH, IPUMEHSS U3BECTHBIE METO/BI IIPU PEIIEHUH MAaTEMATHUUECKUX
3a]1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CII0KHOCTH;

IPUMEHATh IPOCTEHIINE NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3a7ay;

U3BJIEKATh, MPeoOpa3oBbIBaTh U HMHTEPIPETHPOBATh MHPOPMAILUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX GUrypax, NpeACcTaBIeHHYIO Ha YepTekKaxX U PUCYHKaX;

IIPUMEHATH MOJTYYEHHBIE 3HAHUS Ha NPAKTUKE: CPAaBHHUBATH M AHAJIU3UPOBATH pEAJIbHbBIE
CUTYalluH, IPUMEHATh U3yUEHHBIE MOHATHS B MPOLIECCE TIOUCKA PEIICHUS MaTEMaTHYECKH
c(OopMyYITHPOBAHHON MPOOIIEMBI, MOJIEIUPOBATh PEAIbHBIC CUTYALlUU HA S3bIKE T€OMETPHH,
UCCIIE0BATh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM TI'E€OMETPUUECKUX IOHATHH U
TEOpeM, amnmapara anareOppl, pelaTh MPAaKTUYECKHE 3a]aud, CBSI3aHHBIE C HaXOXJIECHUEM
FE€OMETPUUYECKUX BEIUUUH;



UMETh MPEICTaBIEHUsI 00 OCHOBHBIX 3Tallax Pa3BUTHUS I€OMETPUM KaK COCTAaBHOM 4acTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K konny 11 knacca o0yvarouiuiicst Hay4uTcs:

CBOOOJHO OINEPUPOBATh MOHATHUSAMH, CBS3AHHBIMU C LUJIMHAPUYECKONW, KOHHUYECKOH H
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

OTEpUPOBATh TIOHATUSMHU, CBSI3aHHBIMH C TEJaMU BpAIICHHS: MHJIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacmo3HaBaTh Teja BpamleHus ([MWIMHAP, KOHYC, cepa U map) U OOBACHATH CIIOCOOBI
MOJIyYEHUS TeJl BpallleHHUs;

KJIacCu(UIMPOBATh B3aUMHOE PACIOIOKEHHUE CPEephl U TIIOCKOCTH;

BBIUMCIISTH BETUYHHBI 3JIECMCHTOB MHOTOTPAHHHUKOB U TEJ BpalICHUs, 00BEMBI U TIOMIAIH
MOBEPXHOCTEH MHOTOIPAaHHUKOB M TN BpAlllEHUs, T€OMETPUUYECKUX TEl C MPUMEHEHUEM
dopmyu;

CBOOOZHO OIEpPUPOBATh MOHATHAMH, CBA3aHHBIMU C KOMOHMHALIMSIMH TEJl BpalllEHUS H
MHOTOTPAaHHUKOB: MHOTOIPAaHHUK, BIHUCAaHHBIM B cdepy U OMNUCAHHBIM OKOJIO cdepsl,
cdepa, BiMcaHHasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIUUCIISATH COOTHOIICHHUS MEXY IUIOMIAIIMU TOBEPXHOCTEH U 00bEMaMU MOI00HBIX TE;
n300paxarh u3ydaeMble (DUTYpBI, BHIIIOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BPALCHUS;
U3BJICKATh, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(GOPMAIIUIO O TPOCTPAHCTBECHHBIX
TeOMETPHUSCKUX (PUTYpaAX, MPEACTABICHHYIO Ha YePTEkKaxX U PUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OINEPallMy HaJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKapPTOBOIl cUCTeMe KOOPAMHAT;

pelaTh TeOMETPUICCKUE 3a/1a9M Ha BBIYMCICHUE YTIIOB MEXTY MPSAMBIMH U TIOCKOCTSIMH,
BBIUMCJICHHE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B IEJIOM, Ha NMPHUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/Ia P PEUICHHH;

CBOOOJHO OTEPUPOBATH MOHSATHUSMH, CBSI3AHHBIMH C JIBFDKCHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBITIOJTHATH H300pakeHNs MHOTOTPAaHHUKOB | TeJI BpaIlleHHs! MPU NapasuieIbHOM MepeHoce,
HEHTPaJbHOW CHMMETPHUH, 3€pPKATbHOM CHUMMETPHUM, IPH TOBOPOTE BOKPYT MPSMOIA,
npeoOpa3oBaHusl OI00MS;

CTPOUTH CEUEHUS] MHOTOTPAHHHUKOB M TEJ BPAILIEHUS: CEUEHUs LMWIHHIpA (MapaielbHO U
NEPIEeHIUKYIAPHO OCH), CeUeHHUs KOHyca (MapajieibHble OCHOBAHHIO M IPOXOJSIIHNE
yepe3 BEpIIMHY), CEUSHHUsI 11apa;

UCIIONIb30BAaTh METOMABl TOCTPOCHHUS CEUYEHMIl: METOJ CJEeNO0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JTIOKA3bIBaTh T€OMETPUICCKUE YTBEPIKICHHUS;

OPUMEHSTh TeoMeTpuueckue (akThl NI pEIIeHUs CTEPEOMETPUYECKUX — 3ajad,
MPEONIarafoIuX HECKOJbKO IIaroB pEIICHHs, €CIU YCIOBHS MPUMEHEHUS 3aJaHbl B
SIBHOW M HESIBHOU (opMme;

pemiath 3aJadud  Ha JIOKAa3aTeNbCTBO MAaTEMAaTHYECKHMX OTHOIICHHW U HaXO0XKIECHUE
T€OMETPHUECKUX BEIHYHNH;

MPUMEHSTh TPOTPAMMHBIC CPEACTBA M AJIEKTPOHHO-KOMMYHHKAITMOHHBIC CHUCTEMBI IPHU
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;

MPUMEHSTh TOTy4YeHHbIE 3HAHMS Ha MPAKTHKE: CPaBHUBATh, aHAIM3UPOBATh U OIICHUBATH
pealibHbIC CUTYaIlUH, MPUMEHITh W3YYCHHBIC MOHSITHS, TEOPEMBI, CBOWCTBA B IPOIIECCE
MOKMCKa pElIeHUs MaTeMaTH4ecKu CQOpPMYIUPOBAHHON MpPOOJIIEMbl, MOJEIUPOBAThH
pealilbHbIC CHUTYallMM Ha S3bIKE TEOMETPUHU, HCCIEIOBATh IOCTPOCHHBIE MOJETH C



UCIIOJIb30BAaHUEM T'E€OMETPUYECKHX TIOHSATUH W TeopeM, ammapara ajireOpbl, peuarhb
MpaKTUYECKHE 3a]a4H, CBSI3aHHbBIE C HAXOXKJICHUEM T€OMETPUUYECKUX BEIUUHH;

e UMETh MpEJCTaBICHHUs] 00 OCHOBHBIX dTamax Pa3BUTHS I'€OMETPUU KaK COCTaBHOM 4YacTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.
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n/m TEM MPOrpamMmbl Bcero | Konrpoubnbie o6p a;)OB ATeILHbIE
padoThI pecypebi
http://school-
1 Beenenue B ctepeoMeTpuio 23 1 collection edu.ru
5 B3aumuoe pacronoxenue | o 1 http://school-
IPSIMBIX B IPOCTPAHCTBE collection.edu.ru
3 [TapannensHOCT,  MPSIMBIX | 8 http://school-
IJIOCKOCTEH B MPOCTPAHCTBE collection.edu.ru
4 [TepnieHAUKYIAPHOCTh  MPSIMBIX o5 http://school-
U TUIOCKOCTEH B MPOCTPAHCTBE collection.edu.ru
5 VYribl ¥ paccTosHUS 16 1 tc];[)tllic/c/fi(zﬂlogcll-u u
6 MHororpanHuku 7 1 E(gtll:e/éfi(;r:logcli_u -
7 BexTopsl B mpocTpaHcTBE 12 Egtllé/éfii)iogcli-u U
8 [ToBTOpenue, o0oOIICHHE | 5 5 http://school-
CUCTEeMAaTH3alMsl 3HAaHUH collection.edu.ru
OBUIEE KOJIMYECTBO YACOB I1O 102 5
[TPOTPAMME




11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3aesioB U TeM MPOrPaMMbI K JJICKTPOHHbIC (pposbic)
n/n pa porp Bcero OHTPOILHDLIC o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 AHanuTH4ecKasi reoMeTpus 15 1 http://school-collection.edu.ru
2 HOBTOP CHHC, O000DWICHHC W CHCTCMATH3ALNKA 15 1 http://school-collection.edu.ru
3HAHUM
3 OO0BEM MHOTOTpaHHUKA 17 1 http://school-collection.edu.ru
4 Tena BpameHus 24 1 http://school-collection.edu.ru
5 [Toma iy moBepXHOCTH ¥ 00BEMBI KPYTIIBIX TEIl 9 1 http://school-collection.edu.ru
6 JIBYOKEeHUS 5 1 http://school-collection.edu.ru
7 HOBTOP cHme, 0000mCHHE W CHCTEMATH3ALHA 17 2 http://school-collection.edu.ru
3HAHMIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne ara
Tema ypoka A

n/n HU3y4eHHUst

1 OcHOBHBIE IIpaBHUJIa M300paKEHUs HA PUCYHKE IJIOCKOCTH, HapajjiesIbHBIX
IpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA
[TonaTHs cTepeoMeTpHH: TOUYKa, THpsAMas, IUIOCKOCTb, IPOCTPAHCTBO.

2 OcHOBHBIE IIpaBUJIa M300pa)KEHUs HA PUCYHKE IJIOCKOCTH, HapajiesIbHBIX
IpsSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA

3 [TonsTus: mnepecekarolyecs: IUIOCKOCTH, IIEpeceKaroluecss npsaMas u
IUJIOCKOCTB; MOJIYIPOCTPAHCTBO

4 [TonsaTus: mnepecekarolyecs IUIOCKOCTH, IEpeceKaroluecs mnpsmas |
IJIOCKOCTh; MOJIYIPOCTPAHCTBO

5 MHoOrorpaHHuKH, H300paXeHWe TMPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIMX 00BEKTOB

6 MHororpaHHuky, H300pakeHHEe MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYp,
HECYIIECTBYIOIINX 0OHEKTOB

7 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEICTBUS U3 HUX

8 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIESACTBUS U3 HUX

9 AKCHOMBI CTEpPEOMETPUU U TepBble ciencTBUd U3 Hux. CrnocoObl 3amaHus
OpsSMBIX M IJI0CKOCTEH B pocTpaHcTBe. O603HAaUYEHUS NPSAMBIX U INIOCKOCTEH
N300pakeHne ceueHuit mupamuipl, KyOa U MpU3MBbl, KOTOPbIE IPOXOIAT Uepes

10 ux pébpa. WM3o0paxeHue rmepeceyeHUs IMOJMYYEHHBIX  IUIOCKOCTEH.
PackpaiBaHue NOCTPOSHHBIX CEYEHUH pa3HbIMU [[BETAMHU
N300pakeHne ceueHuit mupamMuipl, KyOa U MpU3MBbl, KOTOPbIE IPOXOIAT Uepes

11 ux pébpa. WM3o0paxkeHue rmepeceyeHUs MOMYYEHHBIX  IUIOCKOCTEH.
PackpammBanye NOCTPOCHHBIX CEUSHHH Pa3HBIMH IIBETAMH
N300pakeHne ceueHnit mupamMuIbl, KyOa ¥ TPU3MBI, KOTOPBIE POXOIAT Yepes

12 ux pébpa. M3o0pakeHue TmepecedeHus IMOIYYEHHBIX  IIOCKOCTEH.
PackpammBanme NOCTPOCHHBIX CEUSHUH Pa3HBIMH IIBETAMH
N300pakeHre ceueHnit mupamMuIbl, KyOa ¥ TPU3MBI, KOTOPBIE POXOIAT Yepes

13 ux pébpa. M3o0pakeHue TmepecedeHus: TONYYEHHBIX  IUIOCKOCTEH.
PackpaniiBaHre OCTPOCHHBIX CEUYCHUI PA3HBIMH [[BETAMH

14 Meto cnefioB Jist MOCTPOSHUS CEUEHUN

15 Meron cienoB st mocTpoeHus: cedeHui. CBOWCTBA MEPECEUEHNN MPSAMBIX U
IIJIOCKOCTEMN

16 Mertoa cienoB Juist mocTpoeHus: cedyeHuid. CBoMCcTBA MepeceyeHni MpSIMbIX U
IJIOCKOCTEN

17 [ToctpoeHue ceueHuit B mnupamuae, Kyoe mo TpéM ToykaM Ha pEOpax.
Co3aHre BBIHOCHBIX YepTeXel U 3alKch [1aroB HOCTPOCHUS

18 [Toctpoenue ceuenuii B mnupamuze, Kyde mo TpéM Toukam Ha pEOpax.
Co3aHue BBIHOCHBIX YepTeXel U 3alKCh 11aroB NOCTPOCHHUS

19 [TocTtpoenue cedyeHuidt B mupamuae, Kyoe mo TpéM Toukam Ha pEOpax.
Co3aHne BBIHOCHBIX YepTeXel U 3alKCh [IaroB HOCTPOCHUS

20 [ToctpoeHune ceyeHuii B mnupamujae, Kyde mo TpéM ToukaMm Ha pEOpax.




Co3z/taHue BBIHOCHBIX YEPTEXKEHN U 3alMCh 1IarOB NOCTPOEHHUS

IloBropenue rranuMmerpun: Teopema O INPONOPLUUOHAIBHBIX OTPE3KaX.

21
[Tonobue TpeyroabHIUKOB

22 IToBropenne mnanumerpun: Teopema Menenas. PacueTsl B cedyeHMsX Ha
BBIHOCHBIX 4epTexax. VicTopusi pa3BUTHs IUIAHUMETPUU U CTEPEOMETPUU

23 Konrponbnas padora "Akcuomsl crepeomerpun. CeueHus"
B3aumHoe pacnosnoxkeHue npsMbIX B IpocTpaHcTBe. CKpermmBarommecs

24 npsmele. [Ipu3Haku ckpemuBaromuxcs npsMbix. [lapamnenbHsie mpsiMble B
IIPOCTPAHCTBE
TeopemMa 0 CyIEeCTBOBAHMM M €IMHCTBEHHOCTH MNPAMOW IapajuleIbHON

25 JTAHHOM IPSAMOi, MPOXOAILIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeXKallel Ha
JTAHHOM npsiMoi. JIeMMa 0 nmepeceyeHnn napajuiebHbIX IPSMBIX IJIOCKOCTBIO

26 [TapamnenbHOCTh TpeX MNpAMBIX. TeopeMa O TPEX MapaUICIbHBIX MPSIMBIX.
TeopeMa 0 CKpenMBarIMUXCs NPSMbIX

27 [TapannensbHoe mnpoekTHpoBaHue. (OCHOBHBIE CBOWCTBA NapaJlIEIbHOTO
npoeKTHpoBaHus. M300pakeHne pa3HbIX GHUryp B MapajuIeIbHON MPOESKINU

08 [{enTpasibHast OpOEKUKs. YTOJ C COHAIIPABICHHBIMU CTOPOHAMH. YTOJ MEKIY
NPSIMBIMU

29 3ajaun Ha J0Ka3aTelIbCTBO U HCCIEAOBAHHUE, CBA3AHHBIE C PACIOJI0KEHHEM
MIPSIMBIX B POCTPAHCTBE
[ToHsTHSA: MapaIEeabHOCTh MPSIMOM M TJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak

30 NapajyieIbHOCTH NMPSAMOM U MI0CKOCTH. CBOICTBA MapauieIbHOCTU MPSIMOU U
MJI0CKOCTH

31 ['eomeTpuueckue 3agauu Ha BBIMHMCIICHHE U JIOKA3aTENbCTBO, CBAAHHbIE C
NapaJIEIbHOCTBIO MPSIMBIX U MJIOCKOCTEN B TPOCTPAHCTBE

32 [TocTpoeHune ceueHusi, MPOXOASAIIETO YEpe3 JAHHYIO MPSAMYIO HAa YEpPTEeXe U
NapaJuIeIbHOrO APYroy npsiMoil. Pacu€r oTHOIIEHMIH

33 [TapannenpHas MpPOEKIUs, MPUMEHEHHE I TOCTPOSHUS CceueHWil Kyba u
napayuienenunena. CBoNcTBa napaienenunena 1 Npu3Mbl

34 [TapannensHble I0CKOCTH. [IpH3HAKK MapaIeIbHOCTH JBYX MJIOCKOCTEH

35 Teopema o mnapamienbHOCTH H CIMHCTBEHHOCTH  IUIOCKOCTH, npoxongmeﬁ
yepe3 TOUKY, HE MPUHAJIEKANYIO0 TaHHOW MJIOCKOCTH U CIEJCTBUS U3 HEE

36 CBoiicTBa mapajuieNbHBIX  IUIOCKOCTEH: O NapajieNbHOCTH  MPAMBIX
nepecedeHysl pyu NepecedeHny JBYX NapauieIbHbIX MIOCKOCTEN TpeThen
CBolicTBa MapajjieNbHBIX IIOCKOCTEN: 00 OTpe3Kax MapayjIesbHbIX MPSMBIX,

37 3aKJIIOUYEHHBIX MEXTY MapauieIbHbIMU MJIOCKOCTSIMU; O MEPECEUCHUH MPSAMO
C IByMs apaJuIeIbHBIMU MJIOCKOCTAMU

38 [TorTOpenue: Teopema [Tudaropa Ha MIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOIBHOTO TPEYTOJILHUKA

40 CBoiicTBa Ky0a 1 MPSMOYTOJIHLHOTO MapalIeJICTIUIIE 1A

41 Brrunciienne 1iuH OTpe3KOB B KyOe M IPSIMOYTOJIBHOM TapaljIeIeTHIee

42 HepHteHHKYHﬂpHOCTB NpsAMON M TIIOCKOCTH. [Ipu3HaK nepneHAnKyISpHOCTH
PsIMOM M TJIOCKOCTH

43 IleprieHAMKYISIPHOCTD NPSMOM U IUIOCKOCTH. [Ipu3HaK nepneHauKyIspHOCTH




IIPSIMOM M INIOCKOCTH

Teopema 0 CylmIECTBOBAaHUM W €JUHCTBEHHOCTH IPSAMOM, MPOXOIAILICH Yepes3

44 TOYKY IPOCTPAHCTBA U MEPIEHANKYJIIPHON K IIIIOCKOCTH

45 [110CKOCTH M IEPICHIUKYJISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX

46 [110CKOCTH M IEPIEHIUKYJISIPHBIE UM IPSIMbIE B MHOTOTPaHHHUKAX

47 Ilepnenpukynap u HakiaoHHasA. IlocTpoeHue nepneHAMKynspa U3 TOYKH Ha
IPSIMYIO

48 [lepnenaukynsap u HakiaoHHad. llocTpoeHue nepneHAUKynspa U3 TOYKU Ha
IPSIMYIO

49 Teopema o Tpéx nmepneHAUKyIsIpax (mpsimasi 1 oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIsIpax (mpsimasi 1 oOpaTHas)

51 VYron Mexay CKpEeIMBAOIIUMHUCS IPSIMBIMU

52 [Touck NEPHICHIMKYIAPHBIX  MPAMBIX € IOMOLIbIO  TIEPIEHIUKYIAPHBIX
IIJIOCKOCTEN

53 OpToroHanabHOE NPOEKTUPOBAHNE

54 ITocTpoenue cvequHﬁ Ky0a, Npu3Mbl, MPAaBUIBHOW NUPAMUIBl C IOMOILBIO
OpPTOTrOHAJILHOM NPOEKINH

55 [Toctpoenne CvC‘ICHI/If/'I KyOa, Mpu3Mbl, NMPaBUJIBHON NMUPAMUIbl C HOMOIIBIO
OpPTOTrOHAJILHOM MPOEKIINH

56 CI/IMMeTpI/IfI B MPOCTPAHCTBE OTHOCUTEIIBHO IUIOCKOCTH. Ilmockoctn
CUMMETpPHUI B MHOTOTPaHHHUKAX

57 [Tpu3Hak MNEPHEHAUKYISIPHOCTH MPSMOM M IUIOCKOCTH KakK CJEICTBHE
CUMMETpPUU

58 IIpaBuibpHBIE MHOTOTPAHHHUKHU. Pacd€T pacCTOSIHUN OT TOYKHU JIO INIOCKOCTH

59 IIpaBuibpHBIE MHOTOTPAHHUKHU. Pac4€T pacCTOSIHUN OT TOYKHU JIO INIOCKOCTH

60 Crnioco0sl ONYCTHTh NEPHEHAMKYJAPBL:  CUMMETPHA, C/ABMI TOUKH IO
napajuleaIbHON MpsiMON

61 CIBUT MO HenapajuieabHON NPSIMON, U3MEHEHHE PacCTOSTHUI

62 KonTponbHas "pa60Ta "B3aumMHOE pacoyio)KeHHe NpSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

63 [ToBTOpEHME: yroa Mexay HpsMBIMA Ha IUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

64 [ToBTOpEHME: Yron Mexay CKPelMBaIOIUMUCS IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpruyeckue MeETOAbl BBIUMCICHMS yrjia MEXAy HOpsSMbIMH B
MHOTOTpaHHHUKaX

66 JIByrpansbliii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIia

67 HepneHszEynﬂpHHe miockocty. CBOWCTBA B3aMMHO TEPIEHAUKYISIPHBIX
IIJIOCKOCTEN

68 [Tpu3nak NEpIIEH MK YIAPHOCTH TJIOCKOCTEH; Teopema 0 MPSAMON TIEpeceUEHUs
JIBYX IUNIOCKOCTEW NEPHEHIUKYISIPHBIX TPEThEN IIIOCKOCTH

69 IIpssMOyTONIBHBIN MapaienenuIen; KyO; HU3MEpPEHUS, CBOMCTBA
IPSIMOYTOJIBHOTO IapajuIeIeuIe1a

70 Teopema 0 nuMaroHanau NpsAMOYTOJBHOTO NApAJUICICHUIECNAa U CIEACTBHE M3




Heé

CrepeomeTpuueckue W TMPUKIAIHBIE 3a/la4d, CBSA3aHHBIE CO B3aUMHBIM

& PAcIIOI0KEHHEM IPSIMBIX M IIJIOCKOCTH

79 [ToBTOpeHue: cKpelmuBaroIMecs NpsMble, NapajelbHble IUIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAaHHHKAX

73 [Tapa mapayuie’bHBIX TIOCKOCTEH Ha CKPEUIMBAIOIINXCS MPSMBIX, PACCTOSHUE
MEXY CKPELIMBAOIMMUCS NPSIMBIMU B ITPOCTBIX CUTYALMSIX

74 PaccTosiHre 0T TOYKH /10 IJIOCKOCTH, PACCTOSIHUE OT NPSAMOM JI0 INIOCKOCTH

75 Beruucnenue paCCTUo;IHI/H?I MEXJy CKPELIMBAOIUMUCS MPSIMBIMHU C TIOMOIIbIO
NEePIEHINKYIISIPHOH MIIOCKOCTH

76 TpéxrpanHelii yroy, HEPABEHCTBA Ui TPEXIPAaHHBIX YIIoB. Teopema
ITudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIiia

77 OeMeHThl chepruuecKoil reOMETpUN: re0Je3NUECKUe JIMHUM Ha 3emiie

78 KonTponbhas pabota "Yrisl u paccTostHUS"

79 Cucremaru3zaiys 3HaHUN "MHOTOTpaHHUK U €70 JIEMEHTHI"

80 [Tupamuga. Buael nupamun. [IpaBunbHas nupamuga

81 ITpusma. Ilpsimast v HakinoHHast pu3Mbl. [IpaBuiibHast pu3Ma

82 [Tpsmoii napasienenunes, NpsMOYToJbHbIN Napajuleenumnes, Kyo

83 Beinykible MHororpanHuku. Teopema Diinepa

84 Bemykieie  mHororpaHHuku.  Teopema  Oiuepa.  IlpaBuibHble 1
NOJTYyIIPAaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTponbHas padota "MHororpanHuku"

86 [ToHsATHE BEKTOpA Ha MJIOCKOCTH M B TPOCTPAHCTBE

87 CymMMa BEKTOpOB

88 Pa3HOCTh BEKTOPOB

89 [TpaBuio mapaienenumnena

90 YMHOKEHHE BEKTOPA HA YHUCIIO

91 PaznoxeHnune BekTopa mo Oa3zucy TpEX BEKTOPOB, HE JEXKallUX B OJHOMN
TUTOCKOCTH

92 CKaJIIpHOE MTPOU3BE/ICHUC

93 Brruncnenue yria MexxJ1y BEKTOpaMHU B IPOCTPAHCTBE

94 [Ipocreiitme 3agaum ¢ BEKTOpaMH

95 [Ipocreiitme 3aga4m ¢ BEKTOpaMH

96 [Ipocreiitme 3aga4m ¢ BEKTOpaMH

97 [Ipocreiitme 3aga4m ¢ BEKTOpaMH

98 O00011IEHNE U CUCTEMATU3AIMS 3HAHUN

99 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN

100 Hrorosast koHTpOIbHAS paboTa

101 Wrorosast koHTpOIbHAs paboTa

102 O0001eHre U cUCTEMaTU3ALNS 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME -102




11 KJIACC

Ne ara
Tema ypoka A

n/n U3YYeHUs

1 [ToBTropenne Tembl "KoopaumHaTbl BeKTOpa Ha INIOCKOCTH W B
npocTpaHcTae”

2 IToBTOpenue TeMsl "CkasisipHO€E IPOU3BEAEHNUE BEKTOPOB"

3 [loBTOpenne Tembl "BpluucieHue yria Mexay BEKTOpaMu B
IpocTpaHcTBe"

4 [ToBTOpenue TeMbl "YpaBHEHHE TPSMOM, IPOXOIAIICH Yepe3 ABE TOUKU"

5 YpaBHEHHE IJI0OCKOCTH, HOPMaJlb, YPaBHEHHE IJIOCKOCTH B OTPE3Kax

6 YpaBHEeHHE IJI0OCKOCTH, HOPMaJlb, YPaBHEHHE IJIOCKOCTH B OTPE3Kax

7 BekTopHoe npousBenenue

8 JluneiiHble HEpaBEHCTBA, IMHEHHOE MPOrPaMMUPOBAHUE

9 JluneiiHble HEpaBEHCTBA, IMHEHHOE MPOrPaMMHUPOBAHNE

10 AHanuTHYeCKWe METOAbl pacuéra yriia MeXIy [OpsIMbIMA B
MHOTOTPaHHUKAX

11 AHanuTuyeckue MeTOoAbl pacuyéra yria MeXIy IUIOCKOCTSIMU B
MHOTOTpaHHUKAX

12 dopmysa pacCTOSHUS OT TOYKH JI0 MIIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHue paccTosiHUI OT TOYKH /10 TNIOCKOCTH B Ky0Oe

14 Haxoxpaenue paccTosHUl OT TOYKM JO IUIOCKOCTH B MPaBUIBHON
UpaMu/Ie

15 KontponbHas padota "AHanutuyeckast reoMeTpust"”

€4CHHS] MHOTOTPAHHHUKOB: CTAaHAAPTHHIE MHOTOTPAHHUKHU

16 C

17 CeueHrst MHOTOTPAHHUKOB: METOJI CJICJIOB

18 CeueHusi MHOTOIPAaHHUKOB: CTaHJApPTHBIE IUIOCKOCTH, NEPECEUCHUS
MPSIMBIX U MJIOCKOCTEHN

19 [TapanyenpHble NpsIMbIE U MIJIOCKOCTH: NapaJlyIeIbHbIE CEYEHUS

20 [TapanenpHble NpsIMbIE U MIIIOCKOCTH: pacy€T OTHOLIEHUN

21 [TapannenpHble TPsIMbIE U MJIOCKOCTH: YIJIbl MEK1Y CKPEUIUBAIOIIMMHUCS
PSIMBIMU

EpPIEeHANKYIIAPHBIE TPsSMblE M ITUIOCKOCTHU: CTaHJApTHHIE Iapbl

I Y.

22 MEePHIEHIUKYISIPHBIX MJIOCKOCTEMN u MPSIMBIX, CUMMETPUU
MHOTOTPAaHHUKOB

23 [lepnennukynspHple TOpsiMblE M IUIOCKOCTH: TeOpeMa O Tpex
MIePICHIUKYIIIpax

24 [lepnenaukynsipHble TNpsMble M IUIOCKOCTH: BBIYHMCIECHUS JJIMH B
MHOTOTPaHHUKAX

o5 [ToBTOpEHME: TUIOMIAAM MHOTOYTOJBLHUKOB, (POPMYIIBI IS TUIOMIAJIEH,
co00pakeHusl MOA00HS

26 [ToBTOpEHME: MIOMAAX MHOTOYTOJBHUKOB, (OPMYIBI AJIs TUIOIIAJEH,
cooOpakeHHsl MoAo0ous

7 [ToBTOpEHME: MIIOMAAX MHOTOYTOJBLHUKOB, (OPMYJbl AJIs IUIOIIAJEH,
co00pakeHHsI MOA00MS

28 [lnomanu cedyeHWid MHOTOIPAHHUKOB: IUIOHIAJAM  [MOBEPXHOCTEH,

paspe3aHus Ha YaCTH, COOOpaKeHHs OJ00us




[lmomagu cedeHWid MHOTOTPAHHUKOB: IUIOMIAMA  IMOBEPXHOCTEM,

29 pa3pe3aHus Ha 4acTH, COOOpaKEeHUs TOA00Us

30 KoHntposbHas I?'aGOTa "[loBTOpEHHE: MHOIOTPAHHUKH, CEUECHMSI
MHOTOTPaHHUKOB

31 06bEM Tena. O0beM IPSIMOYTOJILHOTO MapajuieseuIe/1a

32 3amaun 00 yaBOeHUH KyOa, 0 KBaJparype Ky0a; 0 TPHUCEKIIUU yria

33 CrepeoMeTpuyecKue 3a/iayd, CBSI3aHHbIE C O0BEMOM MPSMOYTOJIHLHOTO
napajuleJenunesa

34 [MpuknanHele  3agaud, CBA3aHHBIE C  BBIYHCICHUEM  00BEMaA
MPSIMOYTOJIBHOTO Napajuiesienuneia

35 O0BEM IPSIMOM TPU3MBI

36 CTepeclMeTqueCKHe 3a/layM, CBSI3aHHBIE C BBIYHUCICHHEM OOBEMOB
MIPSIMOM TTPU3MBI

37 [Ipukiiagubie 3a1a4n, CBSI3aHHbBIE C 00BEMOM MPSIMON MPU3MBI

38 BLIq.IfIcneHHe 00BEMOB TEJ C TMOMOIUIBIO OINPEACIIEHHOTO HHTErpaa.
O06BEM HAKJIOHHOMN MPU3MBI

39 Boruncnenne oO0bEMOB Tell C TOMOIIBIO OMPENEIEHHOIO HMHTErpana.
O06BEM TUpamMuIbl

40 ®opmyna 06béma nmupamuapl. OTHOIIEHHE 00BEMOB MUPAMHU/] C OOIIUM
yrII0M

41 ®opmyna o6béMa nupamuasl. OTHOIIEHHE 00BEMOB MUPAMHUJT C OOLTUM
YTJIOM

42 CrepeoMeTpuueckue 3aJayd, CBA3aHHbIE C OO0ObEMAMM HAKJIOHHOMN
MIPU3MBI

43 CrepeoMeTpHUyecKre 3aJja4, CBSI3aHHbBIE ¢ 00bEMaMU TUPAMUTBI

44 HpI/IKJ‘IaI[Hf;Ie 3agadyn 1Mo teMe "OO0BEMEBI Tea", CBA3AaHHBIE C 00BEMOM
HAKJIOHHOH TPU3MBI

45 [Tpuknagueie 3amaun mo Teme "OO0bEMBI Ten", CBsA3aHHBIE C 00BEMOM
TTUPAMHU/IBI

46 [Tpumenenne 06EMOB. BrruriciieHne pacCTOsIHUS 10 TIIOCKOCTH

47 KonTtposnbHast pabora "O6bEM MHOrorpaHHuka"

48 Hunuaapudeckass MOBEPXHOCTh,  OOpa3yloliue  MUWJIHMHIPHYECKON
MMOBEPXHOCTHU

49 Humuugp. Ilpsamoit kpyroBod uwmnueAp. Ilnomans mnoBepxHOCTH
[WIMH]IpA

50 Konudeckass moBepXHOCTh, 00Opa3yroline KOHUYECKOW MOBEPXHOCTH.
Konyc

51 CeueHne KOHyca MJIOCKOCTHIO, MapaJuIeIbHOM MII0OCKOCTH OCHOBAHUS

52 Y ceuénnblil konyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomans 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH KOHYCA

55 CrepeomeTrpuueckue _sajauM HA JIOKA3aTENbCTBO M BHIYMCICHHE,
MIOCTPOECHUEM CEYEHUN NUINHAPA, KOHyCa

56 CrepeomeTrpuueckue _3ajauM HA JIOKA3aTENbCTBO M BBIYHCICHHE,
IIOCTPOCHHUEM CEUYEeHUH IMINH]PA, KOHYyCca

57 [TpuknagHelie 3a1a4n, CBSI3aHHBIE C UJIUHIPOM




58

[Tpuknanubie 3a1a4n, CBSI3aHHBIE C IIWIHHIPOM

59 Cdepa u map

60 [lepeceuenue ceprl u mapa c miockocteio. Kacanue mapa u cdepbl
TUIOCKOCTBI0. Buj u n300pakenue mapa

61 [lepeceuenue cdepbl u mapa ¢ miockoctbio. Kacanue mapa u chepsl
IJI0CKOCTBI0. By u n3o0paxenue mapa

62 VYpasuenue cheprl. [Lnomans chepsl u e€ yactei

63 CummeTtpust chepsl U mapa

64 CrepeoMeTpuueckue 3a7auyd Ha JOKa3aTeNIbCTBO M  BBIYHCIICHUE,
CBsI3aHHBIE CO c(hepoil ¥ MIapOM, TOCTPOCHUEM MX CEYEHUHN TIOCKOCTHIO

65 CrepeoMmeTpuyeckre 3aaydl Ha JOKa3aTeIbCTBO W  BBIYHCIICHHE,
CBSI3aHHBIE CO CEpol U MaPOM, IOCTPOCHUEM HX CEUEHUHN MIOCKOCTHIO

66 [Ipuknannele 3a1a4um, cBsi3aHHBIE O c(epoid U ImapoM

67 [ToBTOpEHME: OKPYNKHOCTh HA TUIOCKOCTH, BBIYHCICHUS B OKPYKHOCTH,
CTaHJapTHHIC TOI00US

68 Paznmunbpie KOMOMHAIIMY TEJ BpalleHUs] © MHOTOTPAHHUKOB

69 3amaun no Teme "Tena v MOBEPXHOCTH BpameHus"

70 3anaun o teme "Tena M MOBEPXHOCTH BpalieHus!"

71 KonTponbHast pabota "Tena 1 HOBEpXHOCTH BpaleHUs"

72 O6bEm mumHapa. Teopema 06 00bEME MPSAMOTO HIJIUHIPA

73 BLIq.IfIcneHHe 00BEMOB TEJ C TMOMOIUIBI0 OIPEACIEHHOTO HHTErpaa.
O6bEM KoHyCa

74 [Tnomaau 60KOBOM M MOJTHON MOBEPXHOCTH KOHYCA

75 CrepeoMeTpuyecKkre 3a/aud, CBSA3aHHBIE C BBIUMCIEHUEM OOBEMOB
IWIMHAPA, KOHYyCa

76 [Tpuknanueie 3anaun no teme "OOBEMBI U TUIONIAIM TOBEpXHOCTEHN Ten"
O61bEM mapa u mapoBoro cekropa. Teopema 06 06bEéMe mapa. [lnomaas

77 cheprl. CTepeoMeTpuuecKHe 3a/JadyM, CBS3aHHBIE C BBIYHUCICHUEM
00BEMOB IIapa, MapoBOT0 CETMEHTA U MAPOBOTO CEKTOPa
[Ipuknanueie 3agaun no teme "OOBEMBI Ten", CBsI3aHHBIE ¢ 00BEMOM

78 mapa W Iiomanbio  cdepbl. COOTHOIIEHUS MEXIY IUIOLIAIIMU
MMOBEPXHOCTEH U 00bEMaMH TTOTOOHBIX TEJ
[Tonobuble Tena B mpocTpaHcTBe. V3MeHeHne oO0bEéMa mpu moa00uu.

79 CrepeoMeTpHUyecKHe 3a]auu, CBSI3aHHbIE C BEIYUCIEHHEM 00BEMOB Tel U
IIJIOIIAIEH TOBEPXHOCTEN

80 KonTposnbHas padota "ITnomaam moBepXHOCTH U 00BEMBI KPYTIIBIX T

81 JBuwxenust mpoctpaHctBa. OtoOpaxkeHus. [IBuxKeHHS U PaBEHCTBO
¢buryp. O6mume cBoiCTBa NBIKEHUIN

82 Bunsl nBrkeHH: mapayuleNbHBINA MEpeHoc, UEHTpa/IbHas CHMMETpHS,
3epKaJIbHasi CHMMETPHSI, IIOBOPOT BOKPYT MPSIMOU

83 ITpeobpaszoBanus mogoowus. [psmas u chepa Ditnepa

84 ['eomeTprueckue 3a1aui Ha MPHUMEHEHHUE JIBI)KCHUS

85 KonTponbnas pabora "BexTops! B mpocTpancTse”
O6o06matoniee nmoBTopeHre 11 MOHATHN W METONIOB Kypca IreOMETpPUH

86 10-11 xmaccoB, cuctemaruzanus 3HaHui: "[lapamieabHOCTh MPSAMBIX U

IJTOCKOCTEH B MPOCTPaHCTBE"




O6o0Omaromiee moBropeHue 11 MOHATHIA M METONOB Kypca TeOMETPHH

87 . N n
10-11 kmaccos, cuctemaTu3anus 3HaHui: "BeKkTopsl B TPOCTPaHCTBE

88 Ob6o6maromee nmoroperre 11 MOHATHII M METOIOB Kypca IeOMETpUH
10-11 xmaccoB, cuctemMaTu3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"

89 Ob6oOmaromiee moBropeHue 11 MOHATHIA M METONOB Kypca TeOMETPHH
10-11 knaccos, cucremaTtu3anus 3Hanuii: "O0beM MHOTOTpaHHUKA"

90 Ob6o6maromee nmoropenre 11 MOHATHII M METOIOB Kypca IeOMETpUH
10-11 xmaccos, cuctemaTtusanus 3Hanuii: "OObeM MHOTOIpaHHHUKA"
Oo6oOmaromiee moBropeHue 11 MOHATHIA M METONOB Kypca TeOMETPHH

91 10-11 ximaccoB, cuctemaruzanus 3HaHuil: "[lnomany moBepxHOCTH H
00BEMBI KPYTIIBIX TEN"

O6oOmaromiee moBropeHue 11 MOHATHIA M METONOB Kypca TeOMETPHH

92 10-11 wmaccoB, cucremarusanusi 3HaHui: "[lnomaan MOBEPXHOCTH U

) Y
00BEMBI KPYTIIBIX TET"

93 Hroroast koHTposIbHAs paboTa

94 Hroroast koHTposIbHAs paboTa

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH

9% Hctopusi pa3BUTHS CTEpEOMETPUU KaK HAyKHM U e€ pojib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

97 Ucropust pa3BuTus CTEpeOMETPUU KaK HAYKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98 Hctopusi pa3BUTHS CTEpEOMETPUU KaK HAyKHM U e€ pojib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99 Ucropust pa3BuTusa CTEpEOMETPUU KaK HAYKH U €€ pOJib B Pa3BUTHHU
COBPEMEHHBIX MH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI

100 HcTtopusi pa3BUTHS CTEpPEOMETPUU KaK HAyKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

101 Ucropust pa3BuThs CTEpeOMETpUM KaK HAyKH U €€ pojib B Pa3BUTUU
COBPEMEHHBIX WH)XEHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI

102 Hctopusi pa3BUTHS CTEpPEOMETPUU KaK HAyKH U €€ Pojib B Pa3BUTUU

COBPCMCHHBIX NMHXCHCPHBIX 1 KOMIIBIOTCPHBIX TEXHOIOTHI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME - 102




