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NNOACHUTEJIBHASA 3AIINCKA

I'eomerpus siBseTcss OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpEIHEro o0mero oOpa3oBaHHs, TaK
Kak O0O0ecle4YrBaeT BO3MOXKHOCTb H3YyU€HMs JAUCLUIUIMH €CTECTBEHHO-HAyYyHON HAIpPaBIEHHOCTH U
IpeMETOB I'YMaHUTapHOIro LuKia. IIoCKOIbKY JIOrHuecKkoe MbllUIeHue, GopMUpyeMOe MIPpU U3YUEHUHU
00yyaromuMHCs MOHATUMHBIX OCHOB I'€OMETPUH, IPU J0KA3aTEIbCTBE TEOPEM U NOCTPOCHUU LIEIOYKH
JIOTMYECKUX YTBEPXKIEHUH IPU PELICHUH IeOMETPUUYECKUX 3ajay, YMEHHUE BBIABUIATb U OIPOBEPraTh
TUIIOTE3bl HENOCPEICTBEHHO HCIIOJIB3YIOTCS IIPU PELICHUH 3a/lad eCTeCTBCHHO-HAY4HOro LUKJIa, B
YaCTHOCTH (PU3NUECKUX 33/1aY.

Ilenp ocBoeHus nporpamMMel yueOHOro Kypca «l'eoMeTpusk» Ha yriyOJI€HHOM YpOBHE — pPa3BUTHE
MHJUBHAYAJIBHBIX CHOCOOHOCTEH O0OyJalommxcs TpH H3YYCHHH TEeOMETPUH, KaK COCTABIIIONIEH
nmpeaMeTHON obmactn «MareMaTtnka 1 HHPOpMaTHKa» depe3 00ecredeHe BOSMOXKXHOCTH TTPHOOPETCHUS
U HUCIIOJIB30BaHUA OoJiee IIyOOKHUX F€OMETPUUYECKUX 3HAHUN U AEHCTBUH, CIEHU(PHUUHBIX T€OMETPHH, U
HEOOXOOUMBIX JIi YCHEIIHOTO IPO(ecCHOHAIBbHOIO OO0pa30BaHUs, CBSI3aHHOIO C HCIIOJIB30BaHUEM
MaTEMaTHKH.

[IpuoputeTHbIMH 3aJadyaMH Kypca I€OMETPUMM Ha YIIyOJIEHHOM YPOBHE, DPaCIIUPSIOUIMMU U
YCHJIMBAIOLIMMU Kypc 6a30BOT0 ypOBHS, SIBIISIOTCS:

pacuIpeHye MpPeACTaBICHHs] O IeOMETPHMM KaK 4acTH MHPOBOHW KylbTypsl U (DOPMHpPOBaHUE
OCO3HAHHUS B3aUMOCBSI3U TEOMETPHH C OKPY>KAIOLIUM MHPOM;

(opMHpOBaHHE TPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaXHEHIINX
MaTeMaTHYECKUX MOJEJAX, O3BOJISIOIIMX OIUCHIBATh M U3Y4aTh Pa3HbIe ABJICHUSA OKPY’KAIOIIEr0 MUPA,
3HaHHUEe MOHATHHHOTO anmnapara 1o paszaeiy «CrepeoMeTpus» y4eOHOr0 Kypca reOMeTpuy;

(opMHpOBaHUE YMEHHUS BIAJETh OCHOBHBIMM IIOHATHSMU O NMPOCTPAHCTBEHHBIX (DUTypax U HX
OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (GOpMyl M yMEHHE HMX NPUMEHATh, YMEHHS OKa3bIBaTh
TEOpPEMbI U HaXOAUTh HECTaHJAPTHBIE CIIOCOOBI pelIeH s 3a/ay;

(¢opMHpoBaHHE YMEHHUS paclo3HaBaTh Ha 4Yeprexax, MOJECIAX H B pealbHOM MHpE
MHOTOTPaHHUKH H TeJla BpallleHHsl, KOHCTPYUPOBATh T€OMETPUIECKUE MOJACIIH;

(opMHpOBaHUE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS MaTeMaTH4ecKuX
Teopuid, POPMUPOBAHNE TTOHUMAHHS POJIM AKCHOMAaTHKH TPH MTPOBEACHUH PACCYKICHHIA;

(dhopmHpoBaHUE YMEHHS BIAJETh METOIAMH JOKA3aTElIbCTB U AITOPUTMOB pEIICHHS, YMEHUS MX
MIPUMEHATh, NIPOBOJUTH JOKa3aTEeNbHBIE PACCYXACHUSA B XOJE PEIICHHS CTEPEOMETPUYECKUX 3a4ad U
3a7a4y ¢ MPaKTHUECKUM COJEpKaHueM, (OpPMUPOBaHHE MPEACTABICHUS O HEOOXOIUMOCTH JTOKa3aTeNbCTB
npyu 00OCHOBaHMU MAaTEMAaTHUECKUX YTBEPKICHHH M POJIM aKCHOMATHKH B TPOBEJCHUMU JIEITyKTHBHBIX
paccyxIeHuu;

pa3BUTHE U COBEPIICHCTBOBAaHUE UHTEIUICKTYAILHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaromumxcs,
MMO03HABATEIILHOM AKTHUBHOCTH, HCCICAO0BATCIIbCKUX YMGHI/II‘/'I, KPUTUYHOCTU MBIIUJICHUSA, HHTEpPECa K
W3YYEHUIO T€OMETPUH;

(hopMupoBaHue (PyHKIIMOHATBLHONW IPAMOTHOCTH, PEJICBAHTHON I€OMETPHU: YMEHUS PacliO3HABATh
IMPOABJICHUA T'COMCTPUUYCCKUX HOHHTHﬁ, 06T>CKTOB u 3aKOHOMCpHOCTeI>'I B pCajibHbIX JKU3HCHHBIX
CUTyallussX W IIpU U3IYUYCHUU [PYTrUx y‘-IC6HI)IX npeaMETOB, MPOABJICHUA 3aBUCUMOCTEH M
3aKOHOMEPHOCTEW, MOJIEIMPOBAHUS pPEaNbHBIX CHUTYyallMd, HWCCIEIOBAHUS IIOCTPOEHHBIX MOMENEH,
HUHTCPHOPCTALIUHN MMOJTYYCHHBIX PE3YJILTATOB.

OCHOBHBIMH COJIEpKaTeNFHBIMA JHHUSIMH y4eOHoro Kypca «['eomerpms» B 10-11 kmaccax
aBIsiroTCs: «lIpsiMble M MIOCKOCTH B MPOCTPaHCTBE», «MHOrorpaHHuKm», «Tena BpameHus», «BexkTopsl
Y KOOPAMHATHI B IPOCTPAHCTBEY, «/[BHXKEHUS B IPOCTPAHCTBEY.

Chopmymuposarroe Bo DI'OC COO TpebOoBaHWE «yMETh OIEPUPOBATH TMOHATHUSIMID,
pENIeBaHTHBIMU T€OMETPUH Ha yriyOnéHHOM ypoBHe oOydeHwmst B 10—-11 kiaccaX, OTHOCHTCS KO BCeM
COJepKaTeNIbHBIM JINHUSIM Y4eOHOro Kypca, a popMUpOBaHKE JIOTUYECKUX YMEHHUH pacmpenensercs He
TOJBKO TIO COJEpXaTelbHbIM JIMHMAM, HO M 1O romaMm oOydeHus. Conepxanue o00pa3oBaHMS,
COOTBETCTBYIOIIEE MpPEIMETHBIM pe3yiabrataM ocBoeHus DexepanpHoi paboueil mporpaMmsl,



pacnpeneiéHHBIM 110 ToJaM O0ydYeHUs, CTPYKTYPHPOBAHO TaKHMM O0Opa3oM, YTOOBI KO BCEM OCHOBHEIM,
MPUHIUITHAIEHBIM BOIIPOCaM OOYYarOIIUecs: 00pallaiuch HEOAHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIAJICHUEC TCOMETPHUYCCKUMH TOHSATHSAMM M HaBBIKAMU IMOCJICAOBATEIbHO M IOCTYHATEIbHO, C
COOJIFOJICHHEM TIPUHIUIA [PEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYAaTh B OOIIYIH0 CUCTEMY
TCOMETPHUYCCKUX TMPEJCTABICHUN O0OydJaromuXxcs, paclupss u yrayouss e€, oOpa3ys NpodYHbIC
MHO>KECTBEHHBIE CBSI3H.

[Tepexon k U3y4EHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE MO3BOJISET:

co3matk ychaoBus g auddepeHimanuy  00ydYeHHS, TIOCTPOSHHS  WHIAMBHIYaTbHBIX
00pa30BaTeIbHBIX MPOrpamMM, OOECIECUUTh YIIIYOJNEHHOEC H3YYCHHE TEOMETPHUHM KaK COCTaBIISIOIICH
yaebHoro npeamera «MaremaTHKay;

MOJITOTOBUTH O0YYAIOIMXCS K MPOJIODKCHUIO U3yUYCHHsI MATEMAaTHKK C YY6TOM BhIOOpa OyayIiei
npodeccun, odecreurnBas MPEeMCTBEHHOCTh MEKY OOIIMM U POPECCHOHATLHBIM 00pa30BaHHUEM.

Ha u3yuenue yueOHOTO Kypca «['eomeTpus» Ha yrinyOnéHHOM ypoBHE oTBoauTcs 204 yaca: B 10
kiacce — 102 vaca (3 gaca B Henenmo), B 11 kitacce — 102 vaca (3 vaca B HEZGIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC

IIpsiMBbIe M IJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE NOHATHA cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, IpocTpaHcTBO. IloHsTne 00
AKCHOMaTHYECKOM MTOCTPOEHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHoe pacrnonoxeHHe MpsAMBIX B TNPOCTPAHCTBE: IEpECcEKalolMecsd, NapajuleIbHbIE U
cKpemuBaronecss mnpsmele. [Ipu3Haku ckpemuBarommxcs OpsAMbIX. llapannensHOCTh HpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajuIeibHBIE MPSMBIE B MPOCTPAHCTBE, MAPAJUIEIBHOCTh TPEX MPSIMBIX,
napayiebHOCTD MPSIMOM M TiockocTH. [lapaniensHoe M HEeHTpalbHOE MPOSKTHPOBAHKUE, N300paKCHUE
¢uryp. OcHOBHBIE CBOWCTBa MapaljieNbHOrO MpoekTHpoBaHus. W3zo0paxenue Quryp B mapamieabHON
MPOEKIMH. YTIBl C COHAalpaBICHHBIMH CTOPOHAMH, YTOJI MEXIy IMpsMBIMH B IPOCTPAHCTBE.
[TapanienpHOCTE MNIOCKOCTEN: NapajuieNnbHbIE IUIOCKOCTH, CBOICTBa NapajyIeNbHBIX IJIOCKOCTEM.
[Ipocreiimue npocTpaHCTBEHHbIE (QUTYpPHl Ha IUIOCKOCTH: TETpajap, Napajulelienuiell, MOCTPOeHHE
CEYEHHUH.

[lepnieHAUKYIAPHOCTD MpPSIMOM M IUIOCKOCTH: MEPHNEHAMKYJISIPHBIE MpsMblE B IPOCTPAHCTBE,
MpsIMBIE NTAapaJuIeIbHBIE U MEPNEeHIUKYISAPHBIE K MIOCKOCTH, MPU3HAK MEPIEHANKYISIPHOCTH MPSIMON U
IUIOCKOCTH, TeopeMa O MpsMOH TEpPHEeHIUKYISIpPHON IUIOCKOCTH. OpTOrOHaJIbHOE MPOEKTHPOBAHME.
[lepnienauKkynap M HaAKJIOHHBIE: PAacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE OT MpsAMOH 10
IUIOCKOCTH, TpOeKUus (Urypbl Ha IJIOCKOCTh. llepneHauKyISpHOCTh IUIOCKOCTEW: MpHU3HAK
MEPIEeHANKYIIPHOCTH JBYX ITOCKocTel. Teopema o TpEX NepneHANKyIIpax.

VYIIbl B IPOCTPAHCTBE: YroJl MEXY MPSAMON U IUNIOCKOCTHIO, IBYTPAHHBIN yroJ, TMHEWHBIH yroi
JIByTpaHHOTO yria. TpéXrpaHHbI M MHOrorpaHHble yribl. CBONCTBa IJIOCKUX YTJIOB MHOTOI'PAaHHOIO
yria. CBoMCTBa MIIOCKUX U JIBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHHYCOB AJIS
TPEXTPAHHOIO yIJa.

MHororpaHHUKH

Bunel MHOTOTpaHHMKOB, pa3BEpPTKa MHOrorpaHHuKa. IIpusma: N-yrompHas npusMa, npsMas U
HAaKJIOHHAsl NpPHU3MbI, OOKOBas M IOJHAs IMOBEPXHOCTh Npu3Mbl. llapamnenenunen, MmpsMOyroJIbHBIN
napajienenunenl W ero cpoidcrBa. Kparwailimime myTH Ha HOBEPXHOCTH MHOrOTpaHHUKA. Teopema
Oiinepa. IlpoctpanctBennas teopema Iludaropa. [lupamuna: n-yrompHas mupaMuia, MpaBHIIbHAS U
yceuéHHas mmpamugsl. CBoiicTBa pébep W OOKOBBIX TpaHEH MpaBHIbHOW THpaMuabl. [IpaBuibHBIC
MHOTOTPAHHUKH: NpaBWJIbHAS NPHU3Ma W MpaBHIbHASA IMUpaMUAA, MIPABUIIbHAS TPEYrojbHAs NMUpaMuaa U
NpaBWIBHBIA TeTpasap, KyO. IIpencraBieHne o mpaBUIBHBIX MHOTOTPAHHHMKAaX: OKTa’[p, HOLEKa’ap U
HUKOCadIp.

BrlunicneHnie >I€MEHTOB MHOTOTPAHHUKOB: pEOpa, muaroHamu, yriuel. llmomazap OoxoBoi
MOBEPXHOCTH ¥ TIOJMHON TOBEPXHOCTH TPSMOW TPH3MBI, TUIOMIAAh OCHOBAaHHWMA, TeopeMa O OOKOBOU
MOBEPXHOCTH TpAMOM Tpu3Mbl. [lmomanas OOKOBOW TMOBEPXHOCTH W IOBEPXHOCTH TPaBUIHHON
MUPaMAJBI, TEOPEMA O TUIOIIAIN YCEUEHHON MUPAMHUIBI.

CumMmeTpus B IPOCTPAHCTBE. DJIEMEHTB CUMMETPHUH NTPABUIIbHBIX MHOTOIPAaHHUKOB. CHUMMETpHs
B TPaBUIBHOM MHOTOTPAaHHMKE: CHMMETpPHS MapajUleNieuela, CHUMMETPUS TPaBWIBHBIX IIPU3M,
CUMMETPHS MPABUIBHON MPaMUJIBIL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, AJMHA HEHYJIEBOTO BEKTOpA, BEKTOPBI
KOJUIMHEApHBIE, COHAIIPABICHHBIC U MPOTHUBOIIOJIIOKHO HANpPaBICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
I[eﬁCTBHﬂ C BCKTOpaMHU: CIOXCHHUEC U BbIYMTAHUC BCKTOPOB, CyMMa HCCKOJIbBKHMX BCKTOPOB, YMHOXXCHHC
BeKTOpa Ha yucio. CBOMCTBa ciokeHUs1 BeKTOpoB. CBoMCTBa yMHOXKEHHS BeKTOpa Ha yucio. [lonsrue
KOMIUTaHapHble BeKTOpbl. llpu3Hak KomiulaHapHocTH TpEX BekTOpoB. llpaBuio mapanenenunena.
Teopema 0 pasjgoxeHHMM BeKTOpa N0 TpEM HEKOMIUIaHApHBIM BekTopaM. [IpsMoyronpHas cucrema



KOOpAWHAT B MPOCTPAHCTBC. KOOp[LI/IHaTbI BCKTOpa. CBs3b MCXKAY KOOpAWMHATAaMMU BCKTOpa U
KOOpAWHATaAMU TOYCK. Vron MCKAY BCKTOPaMU. CKaﬂﬂpHOC MMPOU3BCACHUC BCKTOPOB.
11 KJIACC

Tesa BpaneHus

[onsATHS: UMIMHAPUYECKAs TIOBEPXHOCTh, KOHWYECKas MOBEPXHOCTH, cheprudeckas MOBEPXHOCTD,
obpasyromue moBepxHocTel. Tenma BpalmmeHWs: IWIMHIP, KOHYC, YCEUEHHBIM KOHyC, cepa, miap.
B3aumnoe pacmonoxxenne chepsl W IIIOCKOCTH, KacaTeidbHasl TUIOCKOCTh K cdepe. M3oOpakeHne Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka muimHapa u konyca. CuMMeTpust chephl U mapa.

O0béM. OcHOBHBIC CBoicTBAa 00BEMOB Teln. TeopemMa 00 00BEME TIPSIMOYTOILHOTO
napajuieienunena u ciecTBusI u3 He€. OO0bEM MPAMON W HAKJIIOHHOM TPU3MBI, [IUJIUHAPA, TTUPAMUIE] 1
koHyca. O0BEM T1apa 1 MapoBOTO CETMEHTA.

KomOmHanny ten BpaimeHwWss 1 MHOTOTPaHHUKOB. [Ipm3ma, BIHcaHHas B IWIIMHAD, OMFICAHHAS
oxono 1mHApa. [lepeceuenne cdeprr u mapa ¢ miockocTeio. Kacanwme mapa u cepsl IOCKOCTHIO.
[lonsiTHE MHOTOTpPaHHWKA, OMHMCAHHOTO OKOJO c(epsl, ceprl, BIUCAHHON B MHOTOTPAaHHHWK WU TEJIO
BpaIeHusl.

[Inomanpe TOBEPXHOCTH IWIMHApA, KOHyca, Iuiomans chepsr u e€ wuacreil. [lomobme B
npocTtpancTBe. OTHOmEHHEe 00BEMOB, IIIOMmanel MoBepXHOCTeH TMOMo0HBIX ¢uryp. IIpeoOpa3oBanme
noto0us1, romoTeTHs. Perenne 3aa4d Ha MIIOCKOCTH C UCTIOIB30BAHUEM CTEPEOMETPHUECKHUX METOJIOB.

IlocTpoeHne cedeHnii MHOTOTPAHHWKOB WM TE€J BPAIEHUS: CEYEHWS MWIMHApPa (MapajuiedbHO U
MIEPIICHANKYJISIPHO OCH), CEYeHHs KOHyca (MapaJuieibHbIE OCHOBAHHIO M MPOXOAIINE Yepe3 BEepIINHY),
CEYeHHUs Imapa, METOIBI TIOCTPOSHHS CEYEeHWI: METOJ| CJIENIOB, METOJ BHYTPEHHETO MPOEKTHPOBAHUSA,
METO/] TIEpEHOCa CEKYIIEH MIOCKOCTH.

BekTopbl U KOOPAUHATHI B NIPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepanuu Haa BEKTOpaMH. BeKTOpHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO YMHOXKEeHHs. [IpsiMoyronbHast cucteMa KOOpAUHAT B IIpocTpancTBe. KoopauHaTh
BekTopa. Paszmoxxenue Bekropa 1o 0asucy. KoOpAMHATHO-BEKTOPHBIM METON TMPH  PEHICHUU
TEOMETPUUYECKUX 3a/ad.

JIBHaKeHHs B IPOCTPAHCTBE

JBwxennus npoctpancTBa. OtoOpakenus. J[BmxeHus u paBeHCTBO ¢uryp. OOmme cpoiicTsa
JIBIDKCHUUA. Buasl ABIKEHMIM: MapaUieNbHBIA TEPEHOC, IICHTpalbHAs CHUMMETPHS, 3epKalbHas
CUMMETpHUSI, MOBOPOT BOKpYT npsimoi. [IpeobpazoBanust mogooust. [psmas u cdepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUsSI YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJTHET'O OBIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasknanckoe BociuTaHHe:

c(OPMHPOBAHHOCTh TPAXKAAHCKOW MO3MIHMH OOY4YaIOMIErocsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJleHa POCCHICKOro oOIecTBa, MPEACTaBIEHHE O MaTeMaTU4eCKUX OCHOBaX (yHKIMOHUPOBAHHMS
Pa3IMYHBIX CTPYKTYp, SIBICHHUH, MpoLenyp TpakAaHCKOro odmiecTtBa (BBIOOPHI, OMPOCHI M APYroe),
YMECHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HMX (PYHKIUAMU U
Ha3HAuYCHHUEM;

2) maTpuoTHYecKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTh POCCUHCKON TIpaXIaHCKOW HICHTUYHOCTH, YBXCHUS K MPOLUIOMY H
HACTOSIIIEMY POCCHUHCKOH MaTeMaThK{, LEHHOCTHOE OTHOIIECHHE K JOCTHKECHUSAM POCCHUICKHX
MaTeMaTHKOB M POCCHHCKOW MaTeMaTHYeCKOH LIKOJbI, HMCIOJb30BAaHHE 3TUX AOCTHKECHUH B APYTHX
HayKax, TEXHOJIOTUsX, chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, c(OpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHU, ITUYECKOTO TMOBEACHHS, CBSI3AHHOTO C MPAKTHYECKHMM NPUMEHEHHEM JOCTHKCHUU HAyKH U
JESTEIbHOCTHIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOEHHE YCTOWYNBOTO OYAYILETO;

4) 3cTeTHYecKOe BOCIUTAHUE:

ACTETHYECKOE OTHOIIEHHE K MHUpY, BKIIOYAs SCTETHKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3afay, PELICHUH, pacCcyKICHNH, BOCIPUUMUYUBOCTh K MAaTEMAaTUYECKUM acleKTaM pa3inYHbIX
BUJIOB HCKYCCTBA;

5) puznveckoe BocnuTaHMe:

c(hopMHPOBaHHOCTh YMEHHS TPHMEHATH MaTeMaTHYeCKHe 3HAaHUS B HWHTEpecax 370pPOBOTO U
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/0POBBIO (370pOBOE MMUTAHHE,
cOaTaHCHPOBAHHBIM PEXKUM 3aHATANA W OTHOBIXa, peryiisapHas (u3ndeckas aKTHBHOCTH), (DH3HMIECKOE
COBEPIIICHCTBOBAHME IIPH 3aHATHSAX CIIOPTUBHO-03/I0POBUTENBHOM JIEATENFHOCTHIO;

6) TpyaoBOe BocUTaHME:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOWA, WHTEpEC K PAa3INIHBIM cdepam
pohecCHOHATBHON EATENbHOCTH, CBI3aHHBIM C MATEMAaTUKOHN M €€ MPHUIIOKEHISIMI, YMEHNE COBEPIIaTh
OCO3HaHHBIA BEIOOp Oynmymied mnpodeccnn W peann30BBIBATh COOCTBEHHBIC IKU3HEHHBIE TUIAHBI,
TOTOBHOCTh W CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHIO W CaMOOOpa30BaHMUIO HA TMPOTHKEHHUH
BCEH JKM3HH, TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PEIICHUH MPAKTHUYECKHUX 3aJad MaTeMaTHIeCKON
HaIPaBIEHHOCTH;

7) 3K0JI0TMYECKOe BOCTIMTAHUE:

c(hopMHUPOBaHHOCTH IKOJOTHYECKON KYJIbTYpPHI, TIOHUMaHUE BIUSHUS COIUATBHO-O)KOHOMUYIECKIX
MIPOIIECCOB HAa COCTOSIHME TPUPOAHON W COIMAILHOW Cpefbl, OCO3HAaHWE TJI00AaTBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM, OPHEHTAIN Ha TPUMEHEHNEe MaTeMaTHIYeCKUX 3HAHWMA IS PelIeHus 3a7ad B
o0nacTH OKpy’Karolle cpefpl, MIIAaHNPOBAHHUE TTOCTYIKOB M OLIEHKHA MX BO3MOXKHBIX TOCIEICTBHH IS
OKPY’Karolllel Cpenbl;

8) HeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hopMHUPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
HayKH M OOIIECTBEHHON NPAKTHKH, IMOHUMAaHHE MaTeMaTHYeCKOH HaykW Kak c(]epbsl dYeIoBedecKOu
JACATCIIBHOCTH, OTaIlOB eé PasBUTUA U 3HAYUMOCTHU JI1 PA3BUTUA HUBUIIM3AIUH, OBJIAJCHUC A3BIKOM
MAaTE€MaTUKU U MaTEMaTU4YeCKON KyJbTypOl KaK CPEACTBOM IIO3HAHUS MUPA, FTOTOBHOCTb OCYILECTBIIATH
IMMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD MHANBUAYAJIBHO U B I'PYIIIIC.



METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBIe YyHUBEPCAJbHBIEC y4eOHbIE el CTBHS

Ba3oBble Jlornyeckue aeiicTBus:

BBISIBIIAITh M XapaKTEpHU30BaTh CYNIECTBEHHBIE MPHU3HAKH MAaTEeMAaTUYECKHUX OOBEKTOB, MOHITHH,
OTHOIICHUN MEXTy MOHITUAMHE, (POPMYITHPOBATH ONpEICICHUS TIOHSATHH, YCTAHABINBATH CYIIECTBEHHBIN
MpHU3HAK KIacCu(UKaLMK, OCHOBAHUS JJIsi 00OOIICHUS M CPAaBHEHMUSI, KPUTEPUH MPOBOAMMOTO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHpPOBaTH M TPEeoOpa3OBBIBATH CYXKIEHHUS: yTBEpAHUTEIbHBIE U
OTpUIIaTeNbHbIE, EMIUHIYHBIE, YACTHBIE U 00IINE, YCIOBHBIE;

BBISIBIISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M H MPOTHBOpPEUHs B (paKTax, JaHHBIX,
HAOMIONEHUSIX W YTBEPXKACHUAX, TpeiaraTb KPUTEPUH [UISl BBISIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMIA;

JlenaTth BBIBOABI C WCIOJB30BAHWEM 3aKOHOB JIOTHKH, JAEIYKTHBHBIX W WHAIYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CaMOCTOSITENIFHO JI0KA3aTeNbCTBA MAaTEMATHUECKUX YTBEPXKIAEHUH (TpsSMbIe W OT
MPOTHUBHOTO), BBICTPAMBATh ApTyMEHTAIMIO, MPUBOIWTH MPHUMEPHl W KOHTPIPUMEPHI, 0OOCHOBBHIBATH
cOoOCTBEHHBIE CYX/ICHHUS 1 BHIBOJIBI;

BBEIOMpATh CIOCO0 pemeHus ydeOHOW 3amadw (CpaBHHBATh HECKOIBKO BapHaHTOB PEIICHUS,
BBIOMpaTh HanboJIee MOIXOASIININ C YIETOM CaMOCTOSITETFHO BBIIEIIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTe/bCKue AeiCTBUSA:

WCIIONB30BaTh BOMPOCH KaK HCCIIENOBATEIhCKUI WHCTPYMEHT TIIO3HaHUS, (HOpMyInpoBaTh
BOMPOCHI, GPUKCHUPYIOIINE MPOTUBOPEUHE, MPOOIEeMy, YCTaHABIMBATH UCKOMOE U JaHHOE, (popMHpPOBATH
TUTIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UINI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA SKCIEPUMEHT, HCCICAOBAHHUE MO YCTAHOBICHUIO
OCOOCHHOCTE MaTeMaTHYeCKOTO OOBEKTa, SBJICHUS, IMPOLECCA, BBISBICHUIO 3aBHCUMOCTECH MEXKIy
00BeKTaMu, SBICHUSMH, MTPOIECCCAMH;

CaMOCTOSTENBHO (POpMyNIUpPOBaTH O00OOIICHUS ¥ BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOJIIOJICHNSI, WCCJICIOBaHMS, OIICHUBATh JOCTOBEPHOCTh IIOJNIyUYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
00001IEeHHNI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEATNOIOXKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmanueii:

BBISBIISITE JC(UIMTE HH()OPMAIUK, TAHHBIX, HEOOXOMMBIX JUISl OTBETA HA BOIIPOC U JIJIS PEIICHUS
3aJa4H;

BEIOMpaTh MH(OPMAITUIO U3 UCTOYHUKOB PAa3JIMYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBAThH
Y MHTEPIPETHPOBATH HHPOPMALIUIO PA3THYHBIX BUAOB U (GOPM MPEACTABICHUS;

CTPYKTYpUpOBaTh HH(GOPMAIUIO, MPEICTARIATh €€ B pa3iuuHbIX (OpMax, WILTIOCTPUPOBATH
rpapuuecK;

OLIEHUBATh HaJIEKHOCTh MH(POPMALIUH TT0 CAMOCTOSATENHLHO C(POPMYTHUPOBAHHBIM KPUTEPHSIM.

KoMMmyHnkaTHBHBIE YHUBePCAJIbHbIE yueOHbIe el cTBUS

Oo0urenue:

BOCIIPUHUMATH W (POPMYIIHPOBATH CY)KIIEHUS B COOTBETCTBHH C YCIOBUSMH H IIENSAMHU OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaThb
TIOSICHEHUS TI0 X0y PEUIeHHs 3aja4i, KOMMEHTHPOBATh TIOITYYEeHHBIN Pe3yIbTaT;

B X0Jie OOCYXJICHUS 3a]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXIaeMOM TeMBbI, IPOOJIEMbI, peIacMoi
3aJa4d, BbICKa3bIBATh HWJACHU, HAICJICHHBIC Ha IIOUCK pCH_IeHI/I}I, COIIOCTaBJIATH CBOHU Cy)K[[eHI/ISI C
Cy)KI[eHI/IﬂMI/I I[pyFI/IX y‘IaCTHI/IKOB Juaiora, O6Hapy}i<I/IBaTI) pa3J11/1q1/Ie n CXOACTBO HOSI/IHI/II\/'I, B
KOppEeKTHOM (hopMe (GOopMYTUPOBATH PA3HOTJIACHS, CBOM BO3PAKCHUS;



NpPEJCTaBIATh pPE3yNbTaThl PpELIEHMs 3ajadd, »JKCIEPUMEHTAa, WCCIENOBAHUSA, TPOEKTA,
CaMOCTOSITETIbHO BBIOMPATh (OpPMAT BBICTYIUICHHA C YY€TOM 3aJad MNpe3eHTalud U 0CcOOEHHOCTEH
ayJUTOPHUH.

PeryasiTuBHBIE YHHBepcaJbHbIE yieOHbIe AelicTBUSA

CamoopraHu3anus:

COCTaBIIATH TUTAH, aJTOPUTM PEIISHUS 33[]a4H, BEIOMPATh CIOCO0 PEeIIeHrs C YIETOM NMEIOITUXCS
pECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATh U KOPPEKTHPOBATH BapHUAHTHI PEIICHUN C
y4€TOM HOBOM MH(pOpMAaITHm.

CaMOKOHTPOJIb, IMOLIMOHAIbLHBIH HHTEJJIEKT:

BJIa/ICTh HABBIKAMH I[TO3HABATENbHOW peduieKcMd KaK OCO3HAHMS COBEpIIAEMBIX NEHCTBHHA W
MBICTTUTENIFHBIX TIPOIECCOB, MX pe3yJIbTAaTOB, BIAJETh CIIOCO0OAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
TpoIiecca U pe3yibTara pelieHns MaTeMaTHIeCKON 3aJauu;

MIPEIBUAETh TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MIPH PEIICHNH 33]Ia4H, BHOCUTH KOPPEKTHBHI
B JIEATENIbHOCTb Ha OCHOBE HOBBIX OOCTOSTENHCTB, MAHHBIX, HAWJIEHHBIX OIMWOOK, BBISBICHHBIX
TPYAHOCTE;

OIIEHWBATh COOTBETCTBHE pe3yJbTaTa IENH M yCIOBHSIM, OOBICHITH NMPUUIHHBI JOCTIKCHHUS WIIN
HEJOCTIKEHUS Pe3yNbTAaTOB JEATEIbHOCTH, HAXOIUTh OIIHOKY, TaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1€ATEJIbHOCTh:

MMOHUMATh U UCITOJIF30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAWBHAAYaIHHON PabOTHI MPH pelIeHUN
y4eOHBIX 3a7ad, IPUHUMATh IIeJTb COBMECTHOM NEATENbHOCTH, IDIAHUPOBATH OPTaHU3AII0 COBMECTHON
paboThl, pacmpenensaTh BUABI pabOT, AOTOBAapHBATHCA, OOCYKIATh IPOLIECC W pe3yiabTaT padoThHI,
0000111aTh MHEHHS HECKOJIBKUX JTIOIEN;

y4acTBOBATh B TPYMIIOBBIX PopMax paOoOThl (00CYkIeHUS, OOMEH MHCHHIA, «KMO3TOBBIC IITYPMBD)
W MHBIC), BBIMOJHATH CBOK YacTh PaOOThl U KOOPAUHHPOBATH CBOU JIEHCTBHS C JAPYTHMHU YICHAMU
KOMAaH/Ibl, OIICHUBATh KA4E€CTBO CBOETO BKJAJa B OOIIUI MPOAYKT MO KPUTEPUSAM, CHOPMYTUPOBAHHBIM
YY4aCTHUKAMU B3aUMOJICHCTBHYSL.

INPEJMETHBIE PE3YJIbTATBI

K xonmy 10 kjacca oOyuaromuiics Hay4uTCs:

e CBOOONHO OIEPUPOBaTb OCHOBHBIMH IIOHATHSIMHM CTE€PEOMETPUM IIPH PpEIIeHUH 3a7ad Hu
[POBEIECHUH MaTEMaTUIECKUX PACCYXKACHHI;

® MPHUMEHSITH aKCHOMBI CTEPEOMETPHM M CJICACTBHS W3 HUX IPHU PEUICHUH T[€OMETPHYECKHX
3a1a4;

e IaccupUUUPOBATh B3aUMHOE PACIOJOXKEHUE NPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, NPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOIHO ONEPHUPOBATH MOHATUSIMH, CBSI3aHHBIMHU C YIJIaMH B IPOCTPAHCTBE: MEXIY IPSMBIMU
B TIPOCTPAHCTBE, MEXAY MPIMOU U MIOCKOCTHIO;

e cBOOOIHO ONEPUPOBATH MOHATHIMHU, CBA3aHHBIMU C MHOTOT DAHHUKaMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BUABI MHOTOTPAaHHUKOB (TMpH3Ma, MUPaMUJA,
MPSIMOYTONFHBIN TTApaJUIeIeTnIe, Ky0);

e IaccupUIUPOBATH MHOTOTPAHHHUKH, BHIOMPAst OCHOBAHUS [T KJIacCUPHUKAIINY;

e cBOOOIHO ONMEPUPOBATH MTOHATHIMH, CBA3aHHBIMHU C CEUCHHEM MHOTOI'PAaHHHUKOB IJIOCKOCTHIO;

e BBIIOJHATH NApajUIeIbHOE, LIGHTPAJIbHOE M OPTOrOHAJIBHOE IPOEKTHpPOBaHHE (uryp Ha
IUIOCKOCTb, BBITTOJIHSITH H300pakeHus! (pUryp Ha IUIOCKOCTH;

®  CTPOUTH CEYCHUS] MHOTOTPAHHUKOB Pa3MUYHBIMA METOAAMH, BBIOJIHSTEH (BBIHOCHBIE) TNIOCKHE
YepTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYDP: BHI CBEPXY, COOKY, CHUY;

®  BBIYKCIATH IJIOMIAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIPH3Ma, MUPAMUAA), TEOMETPHUECKIX
TeJ C MPUMEHEHHEM (QOopMYyJ;



CBOOOJHO OTEPHPOBATHh MOHATHSIMH: CHMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTh
CUMMETPHH, LIEHTP, OCh U TIIOCKOCTh CHMMETPHUH (DUTYPHI;

CBOOOJHO ONEpPUPOBATH IOHITHAMHU, COOTBETCTBYIOIIUMHU BEKTOPaM U KOOpAWHATAM B
MPOCTPAHCTBE;

BBITIONHSTD JCHCTBHS HaJl BEKTOPAMU;

pemars 3aJadd  Ha  JIOKA3aTelNbCTBO MAaTeMaTHYeCKMX OTHOIIEHWH W  HaXOXICHUE
TEOMETPHUYECKUX BEIUYMH, MPUMEHSS W3BECTHBIE METOABI MPH PEIIEHHH MaTeMaTHIEeCKHX
3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CI0KHOCTH;

MPUMEHATh TPOCTEWINNE MPOrpaMMHBIE CpPEICTBA W  DIIEKTPOHHO-KOMMYHHKAIIOHHBIE
CHCTEMBI TIPY PEIICHNN CTEPEOMETPHUECKUX 3a/1aY;

W3BJIIEKaTh, NPeoOpPa3oBBIBATh M HMHTEPIPETHPOBATh WH(GOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuUIecKuX (hUTypax, MPeACTABICHAYIO Ha YepTekax M PUCYHKAX;

MPUMEHATh TOJyYCHHBbIC 3HAHUS Ha NPAKTUKE: CPaBHUBATh M aHAIU3UPOBATH pPEalbHBIC
CUTyalluH, MPUMEHSATh W3Y4YCHHBIC IMOHSATHUS B IMPOLIECCE IMOUCKA PEIICHUS MAaTeMATHYECKU
chopMyIMpoBaHHOW TPOOJIEMBI, MOJCIHPOBATh PEabHBIE CUTYallMd Ha S3bIKE T'€OMETPUH,
HCCJIEIOBATh NTOCTPOCHHBIE MOJENHU C UCIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATHH U TEOpeM,
anmapara anreOphl, pemaTh OPaKTUYeCKWE 3aJadd, CBA3aHHBIE C  HAXOXKACHUEM
T€OMETPUUYECKUX BEIUYNH;

WMETh TIPEJCTaBICHNS 00 OCHOBHBIX JSTalaxX pa3BHTUS TEOMETPHH KaK COCTABHOW YacTH
(dyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kjacca oOyyaromuiicst Hay4uTCs:

CBOOOZHO OIEPHPOBATh MOHATHSIMH, CBS3aHHBIMH C [HJIMHIPHYECKON, KOHHYECKOH U
cheprueckoil MOBEpXHOCTAMH, OOBICHATH CIIOCOOBI TIOTYUCHHS,

OTIEpUPOBATh MOHATUSMH, CBA3aHHBIMH C T€JIaMH BPALICHUSI: IIUIMHAPOM, KOHYCOM, chepoli u
mapom;

pacrmo3HaBaTh Tela BpaileHus (IWIMHAP, KOHYC, cdepa W map) U OOBICHATH CIOCOOBI
MOJTyYEHUS TEJ BPaIlCHHS,

KJIACCU(PUIIMPOBATH B3aMMHOE PACIIONOKECHHUE CEPhI U TUIOCKOCTH;

BBIYHCIISTh BEIMYMHBI SJIEMEHTOB MHOTOTPDAaHHUKOB W TN BpAIIEHHs, O0ObEMBI M ITUIOIIATH
MMOBEPXHOCTEHl MHOTOTPAHHWUKOB WM TeNl BpAIICHHUA, T€OMETPHYECKHX TeJl C MPHUMEHEHHUEM
hopmyur;

CBOOOZHO OMEpHUPOBaTH MOHATHSAMH, CBSI3aHHBIMH C KOMOWHAIIUSMH TEI BpamIeHUs |
MHOTOTPaHHHUKOB: MHOTOTPaHHWK, BITMCAHHBIA B Cepy M OMHCAHHBIN OKOJO cdepsrl, cdepa,
BIIMCAaHHAs B MHOTOTPaHHMK HITU TEJIO BPAIICHUS;

BBIYUCIIATH COOTHOIICHUSI MEX Ty IUIOMIAISIMH MTOBEPXHOCTEH U 00bEMaMK MOIOOHBIX TEJ;
M300paxkath u3ydaemble (DUTYpBHI, BBIOIHATH (BBIHOCHBIC) IUIOCKHE YEPTSIKU U3 PUCYHKOB
MPOCTBIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CECUCHUS TEJ BPAICHHUS,
W3BIIEKaTh, WHTEPIPETHPOBATh M MPEOOpPa3OBHIBATh WH(GOPMAIUIO O IPOCTPAHCTBEHHBIX
TFEOMETPHYECKUX (PUTYPAX, IPEJICTABICHHYIO Ha YSPTEIKAX U PUCYHKAX;

cBOOO/IHO OTIEPHUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTICPAIlUH HaJ BEKTOPAMH;

3aJ1aBaTh TNIOCKOCTh YPAaBHCHHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT;

pemaTth reoMeTpUYecKre 3a7add Ha BBIYHCICHHAE YIJIIOB MEXAY MPSIMBIMH W TUIOCKOCTSMH,
BBIYKCJICHHE PACCTOSHUN OT TOYKH JO IJIOCKOCTH, B IICJIOM, Ha TPUMEHCHHE BEKTOPHO-
KOOPJIMHATHOTO METOJ1a TIPU PEIICHHM;

CcBOOOJHO OIEPHPOBATH TOHATHAMHU, CBS3aHHBIMH C JBH)KCHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JBHKCHUII;



BBITIOHATh M300paKeHUsT MHOTOTPAHHUKOB M TEJ BpAIlIeHUs NPU MapajuieTbHOM IepeHoce,
LHEHTPAJIbHOW CHUMMETPHUM, 3€pKaJbHOM CUMMETPUH, IIPU TOBOPOTE BOKPYr TMPSMOH,
peoOpa3oBaHuUs MOI00MS;

CTPOUTh CEYCHHS MHOTOTPAaHHUKOB M TEJI BpAICHUs: CEYCHHS IWIMHIpA (MapajuienbHO U
MEPIICHANKYIISIPHO OCH), CeUeHHUs] KOHyca (TapajiellbHbIe OCHOBAHHUIO M MPOXOMASIIUE depes3
BEpPIINHY), CEUCHHS 1Iapa;

UCIONB30BaTh METOJIbI TIOCTPOSHUS CEUYCHMI: METOJ CJCIOB, METOJ] BHYTPEHHETO
MPOEKTUPOBAHUS, METOJT IEPEHOCA CEKYINEH TIOCKOCTH;

JTIOKA3bIBaTh TEOMETPUIECKIE YTBEPIKACHNUS;

MPUMEHATh  TreoMeTpuueckue  (akTel IS pelieHus  CTepEeOMETPHUYECKHMX  3ajad,
MIPEJIOJIAT al0INX HECKOJIBKO IIIaroB PEHIeHHs, €CIIH yCIOBHA MPUMEHEHHS 3aJ]aHbl B SIBHOW H
HesBHOU (hopme;

pemiath 3amadd  Ha  JIOKa3aTelNbCTBO MAaTEMAaTUYEeCKMX OTHOIICHWM H  HaXOXJICHUE
TEOMETPHYECKUX BEITHUNH;

MPUMEHATh TPOTPAMMHBIE CPEJCTBA M AJICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMbI TPH
pEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

MIPUMEHATH TIOJIyY€HHBIE 3HAHWA Ha TMPAKTUKE: CPaBHHUBATH, AHAIM3UPOBATh M OIIEHWBATh
peaJIbHBIC CUTYAIIUU, IPUMCHSTh U3YYCHHBIC ITOHITHS, TSCOPEMbI, CBOMCTBA B MPOIECCE MOUCKA
pelIeHUsT MaTeMaTU4YeCKH C(OPMYIMPOBAHHON MPOOJIEMBI, MOJCIUPOBATh pealbHbBIC
CUTyallul Ha S3BIKE T'C€OMETPUHM, HCCIIECAOBATh TOCTPOCHHBIE MOCIU C HCIIOJIb30BaHUEM
TCOMETPUYCCKUX TIOHATHH W TEeOopeM, ammapara anreOpbl, pellaTh MPaKTUYeCKHe 3ajadu,
CBSI3aHHBIC C HAX0XKJIECHUEM I€OMETPHUYCCKUX BEIHYUNH;

WMETh TPEJCTaBICHNS 00 OCHOBHBIX JSTalax pa3BUTUS TEOMETPHH KaK COCTAaBHOW YacTH
(dyHIaMeHTa pa3BUTHS TEXHOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3nesioB H TeM (uudposbIe)
Kontpoabubie | IlpakTuyeckue
n/n NMPorpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoTsI paéoThI
pecypcsl
bu6mmoreka [JOK
1 Benenue B crepeoMeTpHIo 23 1 https://m.edsoo.ru
5 B3aumnoe pacrnonokeHue NpsiMbIX B 5 1 Bbu6mmoreka LIOK
MIPOCTPAHCTBE https://m.edsoo.ru
3 [TapaniensHOCTH NPAMBIX M MIOCKOCTEH B 8 Bbu6mmoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru
4 IleprieHAUKYISIPHOCTD TIPSIMBIX U 25 bubmuoreka [IOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru
bubnunorexa [JOK
5 Y 16 1
HIBLIL PacCTOAHIA https://m.edsoo.ru
bubnunorexa [JOK
6 M 7 1
HOTOTpatHIi https://m.edsoo.ru
bu6 OK
7 BekTopsl B IPOCTPaHCTBE 12 1 h;tIpSJ,I:I;I/(r)T:.CeI:jaS(])_f).ru
8 [ToBTOpeHME, 0000IICHHE U CHUCTEMAaTH3AIHS 5 0 bubnunorexa [JOK
3HaHMIT https://m.edsoo.ru
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 5 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

11 KJIACC

KoanuecTBo yacoB DJ1eKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne ni/m P KonTpoabusie  IIpakTHueckue (upp )
NporpamMmbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
bub OK
1 AHaTuTHYEeCKas TEOMETPHS 15 1 h:tlpg:l;ll(;:ijsg)f).ru
5 [ToBTOpenue, 0600IICHNE 1 15 1 bubmuoreka [IOK
cucTeMAaTH3aIis 3HaHUI https://m.edso0.ru
. bu6mmoreka [JOK
3 O0BbEM MHOrOIpaHHHKA 17 1 https://m.edsoo.ru
Bbubnunorexa [JOK
4 T 24 1
€14 Bpatiieni https://m.edsoo.ru
5 [T1011a11 TOBEPXHOCTH U 00BEMBI 9 1 bubmuoreka [IOK
KPYTJIBIX Tel https://m.eds00.ru
bubnunorexa [JOK
6 Hpmicerus > 1 https://m.eds00.ru
7 [ToBTOpenue, 06odIICHNE 1 17 9 Bbu6mmoreka LIOK
CHCTeMaTH3aIlsl 3HAaHU I https://m.edso0.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

INOYPOYHOE IINTAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO Yacon

Bcero

KonTpoabHbie
padoThI

IMpakTu4yeckune
padoTsI

Jara
U3yveHus

DJ1eKTPOHHBIE
nudpoBkIe
o0pa3oBaTeJIbHbIE

pecypcebt

OcCHOBHBIC TTpaBHJIa U300paKEHUS Ha
PHUCYHKE MJIOCKOCTH, MapaIeIbHBIX MPAMBIX
(0Tpe3KoB), CepeIUHBI OTPE3Ka

[TonsTHs cTEpeOMETpUH: TOUKA, IPSIMAas,
TUIOCKOCTb, IPOCTPaHCTBO. OCHOBHBIE
IpaBuIia U300paKeHUs Ha PUCYHKE
TUTOCKOCTH, TIAPAJUICITBHBIX MPSIMBIX
(0Tpe3KoB), CepeIMHBI OTPE3Ka

[MousTHS: TIepeceKaroImuecs IIOCKOCTH,
MepeceKaroIuecs npsMasi U TIO0CKOCTh;
MOJTYIPOCTPAHCTBO

[onsaTus: nepecekaroluecs IIOCKOCTH,
NepeceKaroIyecs npsMas 1 MI0CKOCTh;
TIOJIyTIPOCTPAHCTBO

MHororpasnHuKH, n300paKeHne MPOCTEHIITHX
IPOCTPAHCTBEHHBIX GHUTYP,
HECYIIECTBYIOIINX OOBEKTOB

MHororpasnHuKH, n300paKeHne MPOCTEHIITHX
IPOCTPAHCTBEHHBIX PUryD,
HECYILECTBYIOIIUX O0BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBbIE
CJIEICTBUS U3 HUX

AXCHOMEI CTCPCOMCTPHUH U IICPBBIC
CJICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPHH U TIEPBBIE
cienctBus u3 HuX. CrocoObl 3a1aHus
HPSMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHHS TPSMBIX U THIOCKOCTEH

10

UzobpakeHne ceueHnit mupaMuabl, KyOa u
HPU3MBI, KOTOPBIE IPOXOAAT Yepe3 ux péopa.
UzobpakeHne nepecedeHust moaydeHHBIX
IUIOCKOCTeH. PackpalinBaHne mOCTpOSHHBIX
CEUYCHUH Pa3HBIMH [[BETAMU

11

M3obpakeHue ceueHUi TUpaMuIbl, Ky0a u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N3o0paxenne nepecedeHns NoIyIeHHbBIX
mIockocTe. PackpaiinBaHue moCTpOSHHBIX
CEYCHUH pa3HBIMH IIBETAMHU

12

UzobpakeHne ceueHnit mupaMuabl, KyOa u
HPU3MBI, KOTOPBIE IPOXOAAT Yepe3 ux péopa.
UzobpakeHne nepecedeHust moaydeHHBIX
IUTOCKOCTEH. PackpalinBaHne IOCTpOESHHBIX
CEUYCHUH Pa3HBIMH [[BETAMU

13

M3obpakeHue ceueHU TUpaMuIbl, Ky0a u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N3o0paxenne nepecedeHns NoMyIeHHBIX
mockocTe. PackpaiivBaHue moCcTpOSHHBIX
CCYCHUH pa3HBIMH IIBETAMU

14

Merton cnefoB sl HOCTPOCHUS CEUCHUM

15

MeTton cneaoB 11 TOCTPOEHUS CEUEHUH.
CRoiicTBa MepeceycHUi MPSMBIX U
IJIOCKOCTEH

16

Merton cneaoB sl HOCTPOCHUS CEUCHUH.
CRoiicTBa MepeceycHUi MPSMBIX U
IJIOCKOCTEH




17

[ocTpoenue ceyenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX Y€PTEXEH U 3aIKCh 11aroB
MTOCTPOCHHUS

18

[ocTpoenue ceyenuit B mupamue, Kyoe mo
TpéM TOoukaMm Ha p&bpax. Co3manme
BBIHOCHBIX YEPTEKEH U 3aIKCh IIaroB
MIOCTPOCHHUS

19

[ocTpoenue ceyenuit B mupamue, Kyoe mo
TpéM TOoukaMm Ha p&bpax. Co3manme
BBIHOCHBIX YEPTEKEH U 3aIKCh IIaroB
HOCTPOCHUS

20

ITocTpoeHue cedeHmit B mupaMuie, Kyoe mo
TpéM TOoukaM Ha p&bpax. Co3manme
BBIHOCHBIX YEPTEKEH U 3aIUCh I11aroB
MOCTPOCHUS

21

IToBTOpeHue mianumerpuu: Teopema o
MIPOIIOPIIMOHATBLHBIX OTpe3kax. [logooue
TPEYTOJILHUKOB

22

IToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B C€UeHUSX Ha BEIHOCHBIX
yepTexax. Mctopust pa3BuTus IUIaHUMETPUU
U CTEPEOMETPHH

23

KonTponbHas pabota " AKCHOMBI
crepeomerpuu. CedeHms"

24

B3aumnoe pacronokeHue MpsiMbIX B
npoctpancTBe. CKpelUBaIOIIKECs MPsIMBIE.
[Ipu3HaKy CKpEIMBAIOIINXCS MPSMBIX.
[TapannensHbIe TPSMEIE B TPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSAMOU MapasuiebHON




JTAaHHOM TPAMOM, POXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXkKalllel Ha JaHHOU
npsMoi. JleMMa o nepeceueHun
MapauIeAbHBIX MPSIMBIX MJIOCKOCTHIO

26

ITapannensHOCTH Tpex mpsAMbIX. TeopeMma o
TpEX MapajuieNIbHbIX IPsAMbIX. TeopeMa o
CKPELIUBAIOIIUXCS TPSIMBIX

27

IMapamiensHoe mpoekTupoBanue. OCHOBHBIC
CBOWCTRBA MapaieIbHOrO MPOCKTHPOBAHUS.
H3o0paxenue pasHbIX GuUryp B
napasieIbHON MPOSKITUH

28

HenTpanpHas npoekuus. Yroiu ¢
COHAIpPaBJIEHHBIMHU CTOPOHAMU. YTOJI MEKAY
HOPSAMBIMU

29

3aJauM Ha JOKa3aTeIbLCTBO M MCCIIEe0OBaHNE,
CBSI3aHHBIC C PACIIOJIOKECHUEM MPSMBIX B
MIPOCTPAHCTBE

30

TloHsTHS: MapalaeabHOCTh IPSIMON U
IJTIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
MapaieAbHOCTH MPSMOU U IMIIOCKOCTH.
CRoiicTBa MapauIeTbHOCTH MPSMOK U
IJTIOCKOCTH

31

I'eomeTpuueckue 3a1aun Ha BBIYUCIEHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
HapaJlIeIbHOCTBIO NPSMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

32

ITocTpoeHue ceuenus, MPOXOAIIETO Yepes3
JaHHYIO MIPSIMYIO HA YEPTexXe U
napajIeIbHOTO Apyroil npsimo. Pacuér
OTHOIIIEHUH

33

[TapannensHas TPOEKITHs, TPUMEHEHHUE TS




IIOCTPOCHUS CEUCHUH Ky0a u
napamienenuneaa. CroiictBa
MapayieIIeTUIe1a U IPA3MBI

34

ITapannensHble iockocT. [Tpu3Haku
MapaieIbHOCTH IBYX IJIOCKOCTEH

35

Teopema 0 mapaiienbHOCTH U
S€IMHCTBEHHOCTH ITIOCKOCTH, TTPOXOISIIECH
yepe3 TOUKY, He TPUHAICKAITYIO JAHHON
TUIOCKOCTH M CIICJICTBUS U3 HEeE

36

CBolicTBa MapaJIeNbHbIX INIOCKOCTEN: O
HapaJlIeIbHOCTH IPSMBIX [IEPECeUeHUs IIPU
NIEpECEUEHNH JBYX MapaIeIbHbIX
MJIOCKOCTEN TpeThbent

37

CBoiicTBa MmapajuIeNbHBIX IIOCKOCTEH: 00
OTpe3Kax IapauleIbHbIX NPSIMBIX,
3aKITIOUYEHHBIX MEXAY MapasieIbHbBIMU
IUIOCKOCTSIMHU; O IIEPECEUESHUH NIPSIMOIL €
JByMsI TapaJIeIbHBIMU IUNIOCKOCTAMU

38

[loBTopenue: Teopema [Iudaropa na
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIFHOTO TPEYTObHUKA

40

CpoiicTBa Ky0a U PSMOYTOJIHHOTO
napauiesienumnesa

41

Brruncnenue JuiH 0TPE3KOB B KyOe u
MPSIMOYTOJILHOM MapalljieNeuIe e

42

IlepnieH IUKYISIPHOCT TPSIMOMN U TIOCKOCTH.
TIpu3Hak nepneHuKyIIpHOCTH MPSIMON U
IJTIOCKOCTH

43

IlepnieH IUKYISIPHOCT TPSIMOMN U TIOCKOCTH.
TIpu3Hak nepneHuKyIIpHOCTH MPSAMON U




IIITOCKOCTH

TeopemMa o CylIeCTBOBaHUU U
€IUHCTBEHHOCTH MPSMOH, MPOXOASIICH

44 yepe3 TOUKY MPOCTPAHCTBA U
MIEPIICHIUKYIIIPHON K TUIOCKOCTH

45 [TnockocT 1 NepIEHANKYISPHBIC UM
MPSIMBIE B MHOTOTPaHHHUKaX

46 [ImockocTH 1 epIeHANKYIISIPHBIE UM
MPSIMBIE B MHOTOTpaHHHUKaX

47 Ilepnenaukynsip u HakioHHas. [loctpoeHue
MIEPICHIUKYIISIPA U3 TOUYKH Ha MPAMYEO

48 [Mepnenmukynsap u HaknoHHas. [loctpoeHue
MIEPIICHANKYJIISIpa U3 TOUYKH Ha MPSAMYIO

49 Teopema o Tp€X mepreHANKYIIApax (IpsMast
u oOpaTHas)

50 Teopema o TpEx nmepreHAUKYIsipax (mpsMast
u oOpartHas)

51 Yros MeXay CKPEITUBAIONTUMUCS TIPSIMBIMH

59 ITouck neprneHANKYISIPHBIX MPSIMBIX C
TTOMOIIBI0 TIEPIICHAUKYISIPHBIX TIOCKOCTEH

53 OpTOroHaJIEHOE MPOSKTUPOBAHUE
[Toctpoenue ceuennit Kyoa, IpU3MBI,

54 MIPaBHUIILHOM MUPAMHUIBI C TIOMOIITHIO
OPTOTrOHAJILHOU MPOEKIINU
ITocTpoenue cedeHmit Kyda, IPU3MBI,

55 MIPaBUIIEHOU MUPAMHUIBI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIIUU
CuMMeTpHs B TPOCTPAHCTBE OTHOCUTEIHHO

56 wiockocTH. [lmockocTn cuMmeTpuii B

MHOT'OI'paHHUKax




57

[Ipu3Hak nepneHIUKYISIPHOCTH MPIMOH U
MJIOCKOCTH KaK CJIEACTBHE CUMMETPUU

58

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
paccTosHU OT TOYKH [0 INIOCKOCTH

59

IIpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
paccTOSTHUM OT TOUKH JI0 TIIOCKOCTH

60

CrocoObI OMYCTHTD MIEPIICHANKYJISPHI:
CUMMETpPHS, CIBUT TOYKH IO MapauIeTbHON
psAMOK

61

CrBur 1Mo HeapauIeTLHOM MPSMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponsnas padota "B3anmuoe
pacIoyioxKeHUe NPsIMBIX U IUIOCKOCTEH B
npocTpaHcTBe"

63

IToBTOpEHME: YrOa MEX Y NMPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B TPOU3BOJILHOM
TPEYTOJbHHKE, TEOPEMa KOCHHYCOB

64

IloBTOpEHME: YrOoa MEXIY
CKPELIUBAIOIIUMUCS MPSMBIMU B
MIPOCTPAHCTBE

65

reOMeTpI/I‘-IeCKI/Ie METO/JIbI BBIYHCJICHUA YTJIa
MEXAY MPAMBIMHA B MHOI'OI'paHHHUKax

66

JByrpanustii yroj. CBOHCTBO JTMHEHHBIX
YIJIOB ABYTPAHHOTO yIJia

67

Ilepnenaukynspuelie iockocTu. CBONCTBA
B3aMMHO MEPIEHINKYISIPHBIX MIIOCKOCTEH

68

TIpu3Hak nepneHuKyIIpHOCTH TIIOCKOCTEH;
TeopeMa O IpsIMO MepecedeHus IByX
IJIOCKOCTEH MEepHEeHANKYISIPHBIX TPEThEH
TUIOCKOCTH




69

[IpsiMoyToNIbHBIN Mapasuienenunen; Kyo;
HU3MEpEHMs, CBOICTBA MPSIMOYTOJIBHOTO
napajenenunesna

70

Teopema o muaroHany IpAMOYTOJIHHOTO
napajieJicnuneaa u caeACTBUE U3 Hee

71

CTepCOMeTpI/I‘{eCKI/IG U NMPUKIIAAHBIC 3a1a4Hu,
CBA3aHHBIC CO B3AMMHBIM PACIIOJIOXKCHUEM
IIPAMBIX U IIJIIOCKOCTHU

72

[ToBTOpEeHME: CKpEImMBaIONIUeCs MPsMbIE,
rapauieNIbHbIC TUIOCKOCTH B CTAHIAPTHBIX
MHOTOTPaHHUKAX

73

ITapa napannenbHbIX MIOCKOCTEHN Ha
CKPELIUBAIOIIUXCS IPSIMBIX, PACCTOSTHUE
MEX]y CKPEIIMBAIOIIUMHUCS MPSIMBIMU B
MIPOCTBIX CUTYaIHAX

74

PaccrostHue ot TOUKHU 110 IIJIOCKOCTH,
PacCTodHUC OT HpﬂMOfI J0 INIOCKOCTHU

75

Brrunicnenue paccTossHUN Mexay
CKPELIMBAIOLUIMMUCS NPSIMBIMU C IIOMOILBIO
NEPHIEHIUKYIISIPHON IJIOCKOCTH

76

TpéxrpaHHblid yroJ, HEpaBeHCTBa JJIs
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOpEMBI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOTO yIJia

77

DneMeHTHI c(hepruIecKoil TeOMETPHH:
reo/ie3uUecKue JIMHUY Ha 3emie

78

KonTponbHas pabota "Yriibl u paccTosiHuS"

79

Cucremaru3aius 3HaHUH "MHOTOTpaHHUK U
€ro 3JeMEHTHI"

80

ITupamuna. Bunel nupamun. [IpaBunbHas
nupamuaa




[puzma. IIpsimast 1 HaKJIOHHAS TPU3MBIL.

81 1
[IpaBuibHas npuzma

82 [Ipsimoit mapamienenumesn, IpAMOyroIbHbIN 1
napauiesienunen, Kyo

83 Breinykisie MHOTOrpaHHUKH. Teopema 1
Oiinepa
Brinykisle MHOTOTpaHHHUKU. Teopema

84 Oiinepa. [IpaBUIBHBIC U TOYIPABHIIHHBIC 1
MHOT'OI'PaHHUKHU

85 Kontponbnas padota "MHororpanHuku" 1

86 [lonsTHE BEKTOpa HA MJIOCKOCTH U B 1
IPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 Pa3HocTh BEKTOpPOB 1

89 [IpaBwiio mapannenenunena 1

90 YMHOKEHHE BEeKTOpa Ha YUCIIO 1

91 Pasnoxenune BekTopa 1o 0asucy Tpéx 1
BEKTOPOB, HE JIEXKALIUX B OJHOU INIOCKOCTU

92 CkaJiIpHOE IIPOU3BEACHHE 1

93 Brruncienne yria Mexay BEKTOpaMH B 1
MIPOCTPAHCTBE

94 IIpocTeiimme 3amaqu ¢ BEKTOpAMHU 1

95 IIpocTeiimme 3amaqu ¢ BEKTOpaMHU 1

96 [pocreiimue 3ana4n ¢ BEKTOpaMH 1

97 Kontponsnas pabota o teme: "Bektopsr” 1

98 OO6o0menne n cucreMaTu3anus 3HaHUH 1

99 OO6o0menne n cucreMaTu3anus 3HaHUH 1

100 O00011IeHNE ¥ cUCTEMATH3alIUs 3HAHWI 1




101 O00011IeHNE ¥ cUCTEMATH3aLUs 3HAHWI 1

102 O00011IeHNE ¥ cUCTEMATH3aLUS 3HAHWI 1

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102




11 KJIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
Ne Hdara uudposBbie
Tema ypoxka Kontpoabusie | IIpakTnuyeckue
n/n Bcero U3y4YeHHs o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa Ha 1
IUIOCKOCTH U B TIpOCTpaHCcTBE"
5 [ToBTOpenue Temn! "CxanspHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMb! "Brraucienne yria 1
MEXy BEKTOPaMH B IPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHNE TPAMOI], 1
MIPOXOJISIICH Yepe3 B TOUKHU"
5 YpaBHEHHE TUIOCKOCTH, HOPMaJlb, YpaBHEHHE 1
TUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE TIIOCKOCTH, HOpMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTpE3Kax
7 BexropHoe npousBeneHmne 1
8 JIuHeiiHbIe HEPaBEHCTBA, JIMHEITHOE 1
MPOrpaMMHUPOBaHHE
9 JIuneiiHble HepaBEeHCTBA, JIMHEHHOE 1
MPOrpaMMHUPOBaHHE
10 AHanuTHYECKHE METOMIBI pacuéra yria 1
MEX/Iy MPSMBIMHA B MHOTOTPaHHUKAX
1 AHanUTUYECKHEe METO/IBI pacuéTa yria 1
MEX[Y IIOCKOCTSAMH B MHOTOI'paHHUKAX
12 dopmyna paccTOSHUS OT TOUKH O 1
TUIOCKOCTH B KOOPAMHATAX
13 Haxoxmenue paccTosHUN OT TOYKH 10 1




IJIOCKOCTH B Ky0Oe

HaXO)K}lCHI/IC paCCTOHHI/Iﬁ OT TOYKH O0

14 TUIOCKOCTH B IPAaBUJILHON MUpaMue

15 Kontponbnas paboTa "AHanmuTHdyeckast
reomeTpus"

16 CeueHust MHOTOI'PaHHUKOB: CTaH/IapTHBIE
MHOTOTpaHHUKHU

17 CedeHus1 MHOTOTPaHHUKOB: METO/] CJICIOB
CedeHust MHOTOTPAaHHUKOB: CTaHIAPTHBIE

18 IUIOCKOCTH, IIEPECEUEeHHUs IPSIMBIX U
IJIOCKOCTEN

19 [NapannensHble PSIMBIE U MIIOCKOCTH:
napaiebHble CEUEeHUs

20 [NapannensHble PSIMBIE U MIIOCKOCTH:
pacuéT OTHOIIEHUN

21 [TapannenpHble NpsIMbIE U MJIOCKOCTHU: YIJIbI
MEXy CKPELIMBAIOLIMMUCS MPSIMBIMU
[epnieHUKyASIpHBIC TPSMBIE U TNIOCKOCTH:

29 CTaHJapTHbIE MIapbl NEPHIEHIUKYIISIPHBIX
TUIOCKOCTEH U MPSIMBIX, CHMMETPHHU
MHOTOI'PaHHUKOB

23 [epnieHIUKyASIpHBIC TPSMBIE U TNIOCKOCTH:
TeopeMa o TpexX NepIeHIUKYIIpax

24 [lepnieH UKy ISIpHBIE TIPSAMBIE U INIOCKOCTH:
BBIYUCIICHHUS JJTUH B MHOTOTPaHHUKaX
[ToBTOpEeHHMe: TIOLIaTM MHOTOYTOJILHUKOB,

25 (dbopMynbl 11 TTomanei, cooopaxeHus
nogoous

26 IToBTOpeHue: mIOLIa I MHOTOYTOJIbHUKOB,

(dbopMynbl 11 TTomanei, cooopaxeHus




nmogoous

27

IToBTOpEHME: TUTOMIAIH MHOTOYTOJHLHUKOB,
dbopMynbl IS TUToMIanei, COOOpaXKeHUs
noxoous

28

Inomanau cedeHUit MHOTOTPAHHUKOB:
IIIONIAIM IOBEPXHOCTEH, pa3pe3aHusl Ha
9acTH, COOOpaKEHUS TI0T00MSI

29

Inomanu cedeHUit MHOTOTPAHHUKOB:
IJIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs TTOH00MS

30

Kontponbnas padora "[loBropenue:
MHOTOTPaHHHUKH, CEUCHUS MHOTOTPaHHHUKOB"

31

00béM Tena. OObEeM MPSMOYTOJILHOTO
napaneenumneia

32

3amaun 00 ynIBOCHMH Ky0a, O KBaapatrype
Ky0a; 0 TPUCEKIHHU yIiia

33

CrepeoMeTpUUICCKHUE 3a1auH, CBA3AHHBIC C
00BEMOM MPSIMOYTOJILHOTO
napanieenumneia

34

[puknamubie 38129, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMA MPSIMOYTOJIEHOTO
napaJulesieTnueaa

35

OOBEM PSAMOI TPUMBI

36

CrepeoMeTpUUuECKUE 3a/1a4H, CBSI3aHHBIE C
BBIYHUCIICHHEM 00BbEMOB TTPSMOM ITPHU3MBI

37

[Ipuknaaasie 3a1a49u, CBI3aHHBIE C 00BEMOM
NPAMON MPU3MBI

38

Brruncnenne 00bEMOB TEN € TOMOIIBIO
onpenenéHHoro uaterpaia. O0bEM
HaKJIOHHOM TPU3MBbI




Brruncnenne 00EMOB TEI € IIOMOIIIBIO

39 onpenenéHHoro uaterpaia. O0bpEM
MUPaMUATIBI

40 dopmyia 00béMa mupamuibl. OTHOIICHHE
00EMOB IMUPAMHJT C OOIIIUM YTIIOM

41 dopmyna 00béMa mupamuabl. OTHOILICHHE
00BEMOB ITUPAMH/] C OOLIUM YIJIOM

42 CrepeomeTprdecKue 3a/1a4n, CBI3aHHBIE C
00bEMaMH HaKJIOHHOH MPU3MBI

43 CrepeomeTprdecKue 3a/1a4n, CBI3aHHBIE C
00BEMaMU TUPAMHUTBI
[pukmnamasie 3anaun o Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIIOHHON
MIPU3MBI

45 [pukmnamasie 3anaun o Teme "OOBEMBI
Ten", CBI3aHHBIC C 00BEMOM MMUPAMHU/TBI

16 [Ipumenenune 06bEMOB. Brruncienue
PacCTOSHUS 10 TIIOCKOCTH

47 KontponbsHas pabora "O0nEM
MHOTOTrpaHHHKA"
unuaapuyeckas TOBEPXHOCTb,

48 00pa3yrollye HUIHHAPHISCKON
MTOBEPXHOCTH

49 Hununaap. [Ipsamoi KpyroBoi UIUHID.
[Tomane NOBEpXHOCTH NMIHHPA

50 Konudeckast moBepXHOCTh, 00pa3yrolme
KOHUYECKOH MmoBepxHOCTH. KoHyC

51 CeueHnne KOHycCa IIOCKOCTBIO,
MapajuIeTbHON TUIOCKOCTH OCHOBAHUSA

52 Y ceuéHnsIii KoHyC. M300pakeHre KOHYCOB U




yCC‘IéHHBIX KOHYCOB

[Tnomank 6OKOBOI MOBEPXHOCTH U OJTHON

53 MTOBEPXHOCTH KOHYCa

54 [Tnomank 6OKOBOI MOBEPXHOCTH U TIOJTHON
MMOBEPXHOCTH KOHYyCa
CrepeoMeTprUYECKHE 3a1a41 Ha

55 JI0KA3aTeIbCTBO U BEIYUCIICHHE,
MMOCTPOCHUEM CEUCHMI LIUIMHPA, KOHyCa
CrepeoMeTpHUYECKHE 3a1a41 Ha

56 JI0OKa3aTeNbCTBO U BHIUKCIICHHE,
MMOCTPOCHUEM CEUCHUI IIWINHPA, KOHyCa

57 [Mpuknamabie 3a1a49u, CBSI3aHHBIC C
LHUATAHIPOM

58 [puknamHble 3a1a49u, CBI3aHHBIE C
MUTHHAPOM

59 Cdepa u map
[lepeceuenue chepsl U mapa ¢ MI0CKOCTHIO.

60 Kacanue mapa u cdepbl miockocThio. Bua u
M300pakeHHE Tapa
[lepeceuenue cdepsl U mapa ¢ MI0CKOCTHIO.

61 Kacanwue mapa u ceps! miockoctsio. Bug n
M300pakeHHE mapa

62 VYpaeuenue chepsl. [Tnomans chepol u e
yacTei

63 CummeTtpus cdepsl 1 mapa
CrepeoMeTprUUecKHe 3a1a4d Ha

64 JIOKA3aTeNbCTBO U BHIUKCIICHHUE, CBI3aHHBIE
co cepoii u mapom, MOCTPOCHUEM HX
CEYCHUM TIIOCKOCTHIO

65 CrepeoMeTpHUeCKHE 3a1a9l Ha




JI0Ka3aTeJIbCTBO M BEIYHCIICHHE, CBI3aHHBIC
co cepotii u mapom, MOCTPOSHUEM HX
CEUEeHHUH IIIOCKOCTRIO

[puknagubie 3a1a4uu, CBSI3aHHBIC CO Cepoit

66
Y I1apoM
[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,

67 BBIYHCIICHHUS B OKPY)KHOCTH, CTAaHIAPTHBIE
no00Mst

68 PaznuHble KOMOWHAIIMY TEN BPAICHUS 1
MHOT'OIPaHHUKOB

69 3agauu o Teme "Tena v MOBEPXHOCTH
BpareHus"

20 3agaun o Teme ""Tena u MOBEPXHOCTH
BpauieHus"

71 Konrtponbhas padora "Tena u moBepxHOCTH
BpauieHus"

79 O0BéM mmHapa. Teopema 06 00bEME
MPSIMOTO IMITHHAPA

73 Brruncnenne 00bEMOB TEN € TOMOIIBIO
onpenenéHHoro uaterpaita. O0bEM KOHyCa

74 [Tnomany 6G0KOBOI 1 TOTHOM MMOBEPXHOCTH
KOHyca

75 CrepeoMeTpUUuECKUE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB IIMIIMHAPA, KOHyCa

76 [pukmnagusie 3agaun 1o Teme "OO0BEMBI U
IJIOIIA U TTOBEpXHOCTEH Ten"
O61BEM mapa u mapoBoro cekropa. Teopema

77 00 00bEme mapa. [Tnomaas chepsl.

CrepeoMeTpHiecKue 3a/1a4u, CBI3aHHbIE C
BBIYUCIICHHEM 00BEMOB I11apa, MapoBOTo




CCIrMCHTA U 1IapOBOTO CCKTOpa

78

[pukmnamasie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
mwiomianso chepbl. COOTHOIICHUS MEKTY
TIONIAISIMU TIOBEPXHOCTEH U 00bEMaMu
MOJ00OHBIX TEN

79

[TogoGHBIC TENa B IPOCTPAHCTBE.
N3menenune 00béMa ipu og00uu.
CrepeoMeTpHUYECKHe 331a4, CBI3aHHBIC C
BBIYHCICHHEM 00BEMOB Tel H IUIoMaAeH
MIOBEPXHOCTEH

80

KonTponbHas pabora "[lnomanu
TTIOBEPXHOCTH M O0BEMBI KPYTIIBIX TET"

81

JBrxenus nmpoctpanctBa. OToOpakeHusl.
JBrxxenus v paBeHCTBO uryp. O61me
CBOMCTBA JBWKECHHI

82

Buns! aBmkeHuit: napaiieabHbIi epeHoc,
[IEHTpaIbHAS CHMMETPHS, 3epKaIbHAS
CHMMETpHUS, TOBOPOT BOKPYT MPSIMOit

83

[IpeobpazoBanus nonoous. [Ipsmas u chepa
Olinepa

84

FCOMeTpI/I‘{eCKI/IC 3aJa4y Ha IIPpUMCHCHUC
JBHKCHUA

85

KontponbHas pabora "BekTops! B
pocTpaHcTBe"

86

O6o0matoniee nosropenue 11 noHsTHi 1
MeToJI0B Kypca reomerpun 10-11 kmaccos,
crucreMarn3anus 3Hanui: "[lapamiensHOCTh
NPAMBIX U TUIOCKOCTEW B MPOCTpaHCTBE"

87

O6o0matomiee nosropenue 11 noHsTHH M
MeToA0B Kypca reomerpuu 10-11 xmaccos,




cUCTeMaTH3alns 3HaHui: "BekTopsl B
pocTpaHcTBe"

88

O6o0mmatoniee nosropenue 11 noHsTHH M
MeToA0B Kypca reomerpuu 10-11 xraccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npoctpaHcTae"

89

Oo6o061maroree mopTopeHue 11 moHATHIA U
MeToA0B Kypca reomerpun 10-11 xmaccos,
cucreMaTu3anuys 3HaHuii: "O0beM
MHOTOT'paHHHKA"

90

Oo6o061maroree moBTopeHue 11 moHATHIA U
MeToJI0B Kypca reomerpun 10-11 kmaccos,
cucreMaruzanus 3Hanuit: "OobeM
MHOTOT'paHHHKA"

91

Oo6o061maroree mopTopeHue 11 MoHATHIA U
MeToJI0B Kypca reomerpun 10-11 kmaccos,
cuctemarnzanys 3Hanuil: "[lnomamu
MOBEPXHOCTH U O0BEMBI KPYTIbIX Ten"

92

O6o0matoniee nosropenue 11 nousTHi 1
MeToJI0B Kypca reomerpun 10-11 kmaccos,
cucreMaTusanus 3HaHuil: "Ilnomanu
MOBEPXHOCTH U O0BEMBI KPYTIIbIX T

93

HroroBas KOHTPOJIbHAad pa60Ta

94

HroroBasi KOHTpOJIbHAS paboTa

95

[ToBTOpeHME, 0000IIICHNE U CUCTEMAaTH3AIINS
3HAHUU

96

I/ICTOpI/IH Pa3BUTHUA CTCPCOMCTPUN KaK HAYKHN
ueé POJIb B pa3BUTHU COBPCMCHHBIX
WHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

97

HcTopus pazButHs cTepeoMeTprUr Kak HAyKu
U e€ poJb B pa3BUTUU COBPEMEHHBIX




HWHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

98

I/ICTOpI/IH Pa3sBUTHUA CTCPCOMCTPUN KaK HAYKHN
ueé POJIb B pa3BUTHU COBPCMCHHBIX
WHXCHCPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

99

HcTopus pazButus cTepeoMeTprur Kak HayKu
U €€ poJb B pa3BUTUU COBPEMEHHBIX
WH)XCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHHA

100

HcTopus pazButHs cTepeoMeTpUr Kak HAyKU
1 e€ poJb B Pa3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT U

101

Uctopust pa3BUTHS CTEPEOMETPUM KaK HAYKU
1 e€ poJb B Pa3BUTHU COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTECPHBIX TEXHOJIOT U

102

I/ICTOpI/IH Pa3BUTHUA CTCPCOMCTPUN KaK HAYKHN
ueé POJIb B pa3BUTHU COBPCMCHHBIX
WHXCHCPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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