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MOACHUTEJIBHAS 3AIINCKA

I'eomeTpus siBseTCsl OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CpelIHEro o0Lero oopa3zoBaHus, TaK Kak 00ecreunBacT
BO3MOXKHOCTh HW3YUCHHS IUCHUIUIMH €CTECTBEHHO-HAyYHOW HAMpPABICHHOCTH M TIPEIMETOB T'YMAaHHTApHOTO IUKIIA.
[TockoipKy JOrM4ecKkoe MBITUIEHHE, (hopMUpyeMoe MTpH H3yYeHHH O0YJaroIIMMUCS TOHATHHHBIX OCHOB T€OMETPHH, TPU
JIOKa3aTeNbCTBE TEOPEM M IIOCTPOSCHUH LEMOYKU JIOTHYECKUX YTBEP)KACHUH NPH PELICHUN TEOMETPHUUECKUX 3a7ay, yMEHHUE
BBIJIBUTATh M OIIPOBEPraTh TUIIOTE3bI HEOCPEICTBEHHO HCIIONB3YIOTCS TP PELISHNUH 33/1a4 €CTeCTBEHHO-HAYYHOT'O IUKJIA,
B YaCTHOCTH (PM3UIECKUX 3a/a4.

Lens ocBOEHUS MpOrpaMMBbl yueOHOTo Kypea «I'eomeTpusi» Ha yriayOnEéHHOM YpOBHE — Pa3BUTHE MHIMBHIYaTbHBIX
CIOCOOHOCTEH 00ydaromuxcss NPy M3YYEHUH TEeOMETPHH, KaK COCTaBJISIONIed MpeAMETHOW obiact «Marematuka M
nHpOpMaTHKa» depe3 obecreueHrne BO3MOKHOCTH MPHOOPETEHUS M HCIOIB30BaHUS Ooyiee TIyOOKHX TeOMETPHUYICCKHIX
3HaHWH M AEHCTBUH, CHEUM(HUUHBIX T€OMETPHU, U HEOOXOOUMBIX U YCIEIIHOrO Npo(eCCHOHaIbHOTO 00pa3oBaHus,
CBSI3aHHOTO C MCIOJIb30BAHUEM MATEMATHKH.

[IpropuTeTHRIMU 3a7jadaMH Kypca T€OMETPUU Ha YIITyOlIEHHOM YPOBHE, PACIIUPSIONIMMHI M YCHIUBAIONIIME KypC
0a30BOro ypOBHSI, SIBISIFOTCS:

pacuIupeHue TMpeACTaBICHUS] O TEeOMETPUM KaK 4YacTH MHPOBOH KyIbTypel W (OPMUPOBAHHE OCO3HAHHUS
B3aMIMOCBSI3H TE€OMETPHH C OKPYKAIOIUM MHPOM;

(opMHpOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax KaK O BaKHEHIIMX MaTeMaTHYECKUX MOJENsX,
MO3BOJISIIONIMX OMMCBHIBATH M U3y4aTh Pa3HbIC SBJICHUS OKPY)KAIOLIET0 MHUpaA, 3HAHUE MOHATHIHOIO amnmapaTa 1o paseny
«CtepeoMeTpus» yaeOHOT0 Kypca TeOMETPHH;

(dopMHpOBaHHE yMEHHs BIaJETh OCHOBHBIMH TOHATHSMH O MPOCTPAHCTBEHHBIX (HUTypax W HX OCHOBHBIMH
CBOMCTBaMHU, 3HAaHUE TeopeM, (OpMYyl W YMEHHE WX TMPHUMEHSITb, YMEHHUs JIOKa3bIBaTh TEOPEMBI M HAXOIUThH
HECTaHJapTHBIE CIIOCOOBI pelIeH s 3a/1a4;

(dopMHpOBaHHE YMEHHUSI pacllO3HaBaTh Ha YepTEXax, MOJENSIX M B peajbHOM MHpPE MHOTOTPAaHHUKM M Tela
BpALICHUS, KOHCTPYHUPOBATh T€OMETPHUECKIE MOJIEIH;

(¢bopMUpOBaHNE TIOHMMAaHHAA BO3MOXXHOCTH  aKCHOMAaTHYEeCKOrO IIOCTPOCHHA MAaTeMaTH4YeCKHX  TEeOpHi,
(opMHpOBaHKE TOHUMAHUS POJIM AKCHOMATHUKHU TIPH MTPOBENICHUN PACCYKICHUN;

(dopMHpOBaHHE YMEHHUsS BIaJeThb METOJaMHU JIOKA3aTEIbCTB M alTOPUTMOB DEIICHUS, YMEHHS HX HPUMEHSTh,
MPOBOJUTh JOKa3aTeNbHBIE PACCYXACHUS B XOJE pPEIICHHS CTEPEOMETPHYECKHMX 3ajad M 3aJad C MPaKTHIECKUM
coJep>kaHueM, (OPMHUPOBAaHUE TMPEICTABICHUS O HEOOXOOMMOCTU JOKAa3aTelbCTB NMPH OOOCHOBAHMH MaTeMaTHUYECKUX
YTBEP)KACHUH M PO aKCHOMATHKH B ITPOBEJICHNUH JIEAYKTHBHBIX PACCYKIACHUH;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEHN 00yJaromuxcs, MO3HaBaTEIbHON
AKTUBHOCTH, HCCIIEAOBATENbCKAX YMEHUH, KPUTUYHOCTH MBIIUICHHS, HHTEpECa K U3YUYEHHUIO T€OMETPUH;

(dopMupoBaHie (QYHKIHOHAIBHONH T'PaMOTHOCTH, pPENEBAaHTHOW TE€OMETPHUU: YMEHHUSI PACIO3HABATh MPOSBICHUS
TEOMETPUYECKUX MOHITHN, 00BEKTOB W 3aKOHOMEPHOCTEH B peallbHBIX YKU3HEHHBIX CHUTYAIUSAX M MPH HU3y4EeHUH APYTHX
y4eOHBIX TIPEAMETOB, TIPOABICHHS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, MOJICIUPOBAHUS PEANbHBIX CHTYyaluH,
UCCTIeIOBaHUS! TIOCTPOSHHBIX MOJIENICH, HHTEPIIPETAllNH MTOTYIEHHBIX PE3YJIbTATOB.

OCHOBHEIMH COJIepXKaTeNFHBIMH JIMHAAMHU yaeOHOTo Kypca «['eomerpus» B 10—11 kmaccax sBistrorest: «lIpsmeie u
TUIOCKOCTH B TPOCTpaHCTBe», «MHororpaHHukm», «Tema BpameHus», «BeKTOpel M KOOpIMHATHI B MPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.

Cdopmymuposannoe Bo ®I'OC COO TpeboBaHHE «YMETH ONEPHPOBATH MOHITUSIMIY, PEIIEBAHTHBIMHA T€OMETPHH Ha
yrnyonéHnHoM ypoBHe oOydeHus: B 10—11 kiaccax, OTHOCHTCS KO BCEM COJEp)KaTENbHBIM JIMHUSAM Y4eOHOro Kypca, a
(dopMHpOBaHHE JTOTMYECKUX YMEHHUN pacipenessieTcsi He TOJNBLKO MO COEPKAaTENbHBIM JIMHUSM, HO U TIO0 TOIaM OOyYeHHSI.
ConeprkaHrne 00pa3oBaHUs, COOTBETCTBYIOIIEE MTPEIMETHBIM pPe3ysibTaTaM ocBoeHus DenepansHOl pabodeil mporpaMMel,
pacnpenen€HHbIM 1O roiaM 00yueHHs], CTPYKTYPHPOBaHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMUIUATBHBIM
BommpocaM oOydaromiuecss o0palaiich HEOAHOKPATHO. DTO IO3BOJSET OPraHW30BAaTh OBIAJACHHE T'€OMETPHYECKHMH
MOHATHSAMH W HaBBIKAMU TIOCIIEIOBATEIHHO M TIOCTYIIATENBHO, C COONIOIEHNEM TpPUHITNIA TPEEeMCTBEHHOCTH, a HOBBIC
3HAHUS BKIIOYATH B OOLIYIO CHCTEMY F'€OMETPUUYECKUX MPEACTaBICHUH 00yJaromuXxcsl, paciupsis U yriryonsis e€, oopasyst
MPOYHBIE MHOYKECTBEHHBIE CBSI3U.

[lepexon x M3y4eHHUIO T€OMETPUHN Ha YIITyOIEHHOM YPOBHE ITO3BOJISET:

co3Jath ycnoBHs s nuddepeHunanuu o0ydeHus, MOCTPOSHUSI MHAMBUAYaIbHBIX 00pa3oBaTENbHBIX MPOTrPaMM,
obecrieunTh YriayOn€HHOe 3ydeHre TeOMETPHH KaK COCTaBIIsIoNIel yaeOHoro npeamera «MaremaTnka;

MOJITOTOBUTH OOYYAIOMIMXCS K IMPOJODKEHUI0 M3ydeHHs MaTeMaTHKH ¢ Y4ETOM BbIOOpa Oymymieid mpodeccuw,
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COJAEP/KAHUE OBYYEHUSA
10 KUIACC

[IpsiMble 1 MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC TIOHATHS CTepeOMETpUH. Touka, MpsiMas, IUJIOCKOCTb, NPOCTpaHCTBO. llouste 00
AKCHOMATHYECKOM IIOCTPOEHUH CTEPECOMETPHUHN: AaKCHOMBI CTEPEOMETPUN U CIICICTBUS U3 HUX.

B3aumHOe pacrmonokeHue MpsAMBIX B NPOCTPAHCTBE:  IE€pPECEKAlOLIMecs, MapalielbHble H
CKpeluBaromuecs npsmsie. IIpu3Haky ckpemuBaOmuxcs npaMbixX. [lapamiensHOCTh IPSAMBIX U IUNIOCKOCTEH B
IIPOCTPAHCTBE: MAapaJulelIbHbIE IpsIMbIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX MPSMBIX, MNapauIeIbHOCTh
npsMoil M miockocTd. [lapamienbHoe M LEHTpallbHOE NPOEKTHpOBaHUE, U300pakeHHe ¢uryp. OCHOBHbIE
CBOWCTBa MAapajuIENbHOrO MPOEKTHpOBaHUs. M300paxeHune ¢GuUryp B MapajuIeNbHON TNPOEKIUU. YTIBI C
COHAIIPABJIICHHBIMM CTOPOHAaMH, YIOJI MEXIy MNpsAMBIMM B TpocTpaHcTBe. llapamienbHoCTh IIIOCKOCTEH:
napajuleJbHble TIOCKOCTH, CBOMCTBA NapauleNabHbIX M1ockocteil. [Ipocreiinyie npocTpaHCTBEHHbIE (UTYpBI HA
IJIOCKOCTH: TETPA3P, NapajuIeIenUIe], IOCTPOSHUE CEUEHU .

[lepneHIUKYIAPHOCTD NMPSMOM M IIOCKOCTH: INMEPHEHAUKYISPHBIE NPSAMBIE B IIPOCTPAHCTBE, IPSMbIE
napajuleJbHble U NEPHNEHAMKYISPHBIE K IUIOCKOCTH, NPU3HAK MEPHEHIUKYIIPHOCTH HPSMOW M IUIOCKOCTH,
TeoOpeMa O MPSIMON MEPHEHAMKYISIPHON TIOCKOCTH. OpTOoroHanibHOEe NpoekTupoBaHue. Ilepnenaukymnsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IJIOCKOCTH, PACCTOSHUE OT MPSMOMN /10 TUIOCKOCTH, MPOEKIUs (GUTYpHI HA
IUIOCKOCTb. [lepneHIuKyIIpHOCTh IIOCKOCTEN: MPU3HAK NEPIEHIUKYIIPHOCTH IBYX IUIOCKOCTEe. Teopema o
TPEX NEPIEHIUKYIIAPAX.

VYriuel B IPOCTPAaHCTBE: YIrol MEXIy NPAMON M IIJIOCKOCTBIO, JBYIPAHHBIN yrojl, JIMHEWHBIA yroi
JIByrpaHHoro yria. TpéxrpaHHblii U MHororpaHsHble yribl. CBOICTBa IJIOCKMX YIJIOB MHOTOIPAHHOIO yrIja.
CBolicTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB TpEXTpaHHOro yria. TeopeMbl KOCHHYCOB W CHHYCOB JUIS
TPEXTPAHHOIO yria.

MHOrorpaHHUKH

Buel MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroiapHas npusma, npsmas 1 HaKJIOHHAS
NpU3Mbl, OOKOBasi M MOJHAs MTOBEPXHOCTh MpH3Mbl. [lapamienenunen, NpsMOYroibHBINA NapajieNenure]] 1 ero
cBoricTBa. Kparyaiinive myTv Ha MOBEpXHOCTU MHOrorpaHHuka. Teopema Dinepa. IIpoctpancTBeHHas Teopema
[Tudaropa. IMupamupa: n-yrompHas nupaMuia, NpaBUiIbHAas W yceu€HHas nupamuabl. CBoiicTBa pédep u
OOKOBBIX I'paHell MpaBUIbHOM MHUpamujbl. [IpaBuibHBIE MHOTOrpaHHUMKM: IpaBUIbHAs NpPU3Ma U MpaBHIIbHAsS
nUpaMuJia, MpaBuiibHasl TPEyroiabHas NUpaMuia U MpaBWIbHBIN TeTpadp, Ky0. [IpeacraBienue o mpaBHIIbHBIX
MHOT'OTpaHHMKAX: OKTa3p, JOAEKAdAP U UKOCADIIP.

Boruncnenue 371eMEeHTOB MHOIMOTPaHHUKOB: pEOpa, AnaroHanu, yrisl. [lnomans 60KOBOM MOBEPXHOCTH U
MOJHOM MOBEPXHOCTU MPSIMOM MpPHU3MBI, IUIOMIAJb OCHOBAHUHN, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOM
npusMmel. [lnomans OOKOBON MOBEPXHOCTH W MOBEPXHOCTH MPABWIBHOM MUpaMHJbl, TEOpEMa O IUIOMIAIU
YCE4EHHOU MTUPAMUBI.

CuMMeTpHss B NIPOCTPAHCTBE. OJIEMEHTbl CHMMETPUM IPABWIBHBIX MHOIOIPaHHUKOB. CHMMETpHUs B
IIPaBWIBHOM MHOTOTPAaHHUKE: CHUMMETpHUs Napaulelenulena, CUMMETPHUS NPAaBUIbHBIX NPU3M, CUMMETPHS
IIPABWIBHOM MUPaMUBIL.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOTO BEKTOpPA, BEKTOPHI
KOJIJIMHEapHbIe, COHAIPABIECHHbIE U IPOTUBOIOIOXKHO HallpaBJIeHHbIE BEKTOphl. PaBeHCTBO BekTOpOB. JleiicTBus
C BEKTOPAMM: CIIOKEHHE U BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHO)KEHHE BEKTOpPA HA YHCIIO.
CaoiicTBa cioxxeHus: BekTopoB. CBOICTBAa yMHOXEHUSI BeKTOpa Ha yucio. [loHATHe KoMIlIaHapHbIE BEKTODBI.
[Tpu3Hak KoOMILIaHAPHOCTH TPEX BeKTOpoB. IIpaBuino napamienenunena. Teopema o pas3noXeHUM BEKTOpa IO
TpéM HEKOMIUJIaHapHbIM BeKkTopaM. IlpsMoyromnbHass cucreMa KoopAuHAT B mpocTpaHcTBe. KoopanHaTel
BeKTOpa. CBA3b MEXKIY KOOpIMHATAMHM BEKTOpAa W KOOpJAWHATAMU TOYEK. YTON Mexay Bekropamu. CkaispHoe
IIPOU3BEICHUE BEKTOPOB.
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11 KUIIACC

Tena Bpamenus

[TonsiTusi: UMIMHIPUYECKas IIOBEPXHOCTh, KOHWYECKas IOBEPXHOCTh, c(epuyeckas IMOBEPXHOCTD,
oOpasyromue mnoBepxHocTed. Tenma BpalleHHs: IMIUHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumuoe
pacnionoxeHne chepbl UM IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHUS Ha
riockocTH. Pa3BépTka nnnuHapa u konyca. Cummerpust chepsl u mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPSAMOYTOJIBHOT'O Tapajuiesenunena mu
cieactBus u3 He€. OOBEM MPSIMOM M HAKIOHHOM MPU3MBI, IIMHApA, MUPaMUAbl U KoHyca. OO0BEM mapa u
[IIapOBOT'0 CETMEHTA.

KomOunanuu Ten BpallleHuss U MHOrorpaHHukoB. [lpu3ma, BnucaHHas B LWJIMHJpP, ONKUCAHHAs OKOJIO
uunHapa. Ilepecedenue chepsl u mapa ¢ 1ockocThio. Kacanue miapa u cdepsl miuockoctero. Ilonsatue
MHOT'OTpaHHMKA, OIIMCAHHOI0 OKOJIO c(epsl, Chepbl, BIUCAHHON B MHOIOI'PAaHHUK WUJIU TEJIO BPAIlICHUS.

[Tnomanp MOBEpXHOCTH LMJIMHJIpPA, KOHYca, miomans cdepbl u e€ yacreil. Ilogodue B mpocTpaHCTBeE.
OtHomeHne 00BEMOB, MUIOMIAACH MOBEpXHOCTEW MOmoOHBIX ¢uryp. IlpeoOpazoBanue Mmogo0us, TOMOTETHS.
Pemenue 3a1a4 Ha IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue cedeHH! MHOTOTPAHHUKOB M TEJI BpALIEHUS: CEUeHHsd LWIMHApa (mapamiedbHO H
NEPIEHIUKYISPHO OCH), CEUEHUSI KOHYca (ITapajleJIbHbIE OCHOBAHHIO U MPOXOAIINE YEPE3 BEPIINHY), CEUCHUS
1rapa, METO/bl MOCTPOEHUSI CEUEHUI: METOJ| CIeJ0B, METOJ] BHYTPEHHETO MPOECKTHUPOBAHUS, METOJ IepeHoca
CEKYILEH MIOCKOCTH.

BekTOopbl M1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Omepauuu HaJl BekTopamu. BekropHoe ymHOXeHHE BekTOopoB. CBolCTBa
BEKTOPHOTO yMHOXeHus. IIpsmoyronpHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopanmHaTel BekTopa.
Pasnoxxenue BexkTopa no 6asucy. KoopmHaTHO-BEKTOPHBII METOA P PELIEHUH FEOMETPUYECKUX 3a/1ay.

J{BHKeHHS B IPOCTPAHCTBE

JBmwxkenns mpoctpancTBa. OtodOpakenus. JBuxeHus u paBeHCTBO (uryp. OOmume CBOMCTBA JBUKCHHIA.
Bunel ABMO>KEHUI: MapaieNnbHbIi IEPEHOC, LIEHTpalIbHAs CUMMETPHS, 36pKallbHasi CHMMETPHUS, IIOBOPOT BOKPYT
npsimoid. [IpeobpazoBanust momoous. [Ipsimas u chepa Ditnepa.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «TEOMETPHSI» (YI1YBJEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBILIEI'O OGPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATDBI

1) rpasknanckoe BoCINTAHHUE:

chOpPMUPOBAHHOCTb I'PAXKIAHCKOM MO3ULUN 00y4aroIerocss Kak aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUHCKOIO
o01ecTBa, MPEACTABICHUE O MaTEMAaTUYECKUX OCHOBaX (PYHKIMOHHUPOBAHUS PA3TMYHBIX CTPYKTYp, SIBJICHHH, MPOLEAYD
rpa’kAaHCKOro obmiecTBa (BHIOOpPBI, OMPOCHL U APYroe), yMeHHE B3aMMOICHCTBOBATH C COLUAIBLHBIMH MHCTUTYTAMH B
COOTBETCTBHH C X (YHKIHSIMH U Ha3HAYEHUEM;

2) maTpuoTH4YecKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh POCCUHCKON TPasKJaHCKOM HICHTUYHOCTH, YBa)KEHHSI K MPOILIOMY U HACTOSIIEMY POCCUHCKON
MaTEMAaTHKH, IEHHOCTHOE OTHOLIEHHE K TOCTHKECHHUSM POCCUMCKUX MATEMATHKOB U POCCHMCKON MaTEMaTU4YECKOH IIKOJIBI,
UCIIONIb30BAHKE 3TUX JOCTI)KEHUH B APYTUX HAyKaxX, TEXHOJIOTUSX, chepax SKOHOMHKH;

3) AyXOBHO-HPaBCTBEHHOE BOCTIUTAHME:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEH poccuiickoro Hapoaa, chOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ITHYECKOTO
MOBEJCHUS, CBSI3aHHOIO C IPAKTUYECKUM MPUMEHEHHMEM JOCTH)KEHUH HAyKH M JIeSTEIbHOCTBIO YYEHOr0, OCO3HaHHE
JMYHOTO BKJIa/Ia B IIOCTPOSHHE YCTOMYMBOTO OYAYILETO;

4) 3cTeTHYecKoe BOCIIUTAHUE:

JCTETHYECKOE OTHOLICHWE K MHpPY, BKJIIOYasi ICTETHKY MAaTEeMaTHYEeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pelieHuil, paccy>XIeHHu, BOCIPUMMUYHUBOCTh K MAaTEMaTHYECKUM acIIeKTaM pa3iIHMYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocnuTAHUE:

c(OpPMUPOBAaHHOCTh YMEHHUSI NPUMEHSATh MaTeMaTu4yecKue 3HaHWA B MHTEpecax 370pOBOro M Oe3omacHoro odpasa
JKH3HH, OTBETCTBEHHOE OTHOIIEGHHE K CBOEMY 3J0POBBIO (3[I0POBOE MHUTaHHE, COANAHCUPOBAHHBIM PEXHUM 3aHATUH U
OTIbIXa, peryasapHas (u3ndeckass aKTUBHOCTb), (hU3MYECKOe COBEPIICHCTBOBAHWUE IIPU 3aHATUSX CIIOPTHBHO-
03710POBUTENBHON JESITENBHOCTBIO;

6) TpyAoBOe BOCTIUTAaHUE:

TOTOBHOCTh K TPYZAY, OCO3HAHHE LIEHHOCTH TPYZOMIOOMS, MHTEpPEC K Pa3IudHbIM cdepaM IpodeccroHanbHOMU
JEATEIbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOH M e NMPHIOKEHUSMH, YMEHHME COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymyiieit
npodeccu W peaqn30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTh HM CIOCOOHOCTH K MAaTeMaTHYeCKOMY
00pa30BaHMI0O M €aMOOOpPa30BaHUIO HAa IPOTSDKEHUM BCEHW JKM3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B DEIICHUH
MIPaKTHYECKUX 3a]a4 MaTEMATUYECKON HalpaBIEHHOCTH;

7) 3ko10rMYecKoe BOCIIUTAHME:

chOPMUPOBAHHOCTh JKOJIOTMUYECKOH KyJIbTYPbI, IIOHUMAHUE BIMSHUS COLMATIbHO-3KOHOMHMYECKHX IIPOLIECCOB Ha
COCTOSIHME MPUPOAHON M COLMAIBHOW Cpellbl, OCO3HAHUE TTTO0ATFHOIO XapakTepa SKOJIOTHYECKUX MpoOIeM, OpUeHTALHS
Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHUN JUIs PEHICHUs 3a1a4 B 00JIaCTH OKPYKalolIei cpeibl, MIaHNPOBaHNUE TOCTYIIKOB
Y OLEHK! X BO3MOXHBIX IOCIIEACTBHH [T OKPYKAOIIEN CPENBI;

8) neHHOCTH HAYYHOI0 MO3HAHMSA:

cOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY ypPOBHIO Pa3BUTHS HAyKd H
OOIECTBEHHON NPAaKTHKH, IOHMMAaHHE MAaTeMaTHYECKONl HayKM KakK cQepbl 4eJIOBEUECKOH AEATeNIbHOCTH, ITAroB eé
Pa3BUTHS W 3HAYMMOCTH 7Sl Pa3BUTHS LIMBWIM3ALUH, OBJIAICHUE SI3bIKOM MaTEMaTHKH U MaTEMAaTHYECKOH KyJIbTypol Kak
CPEICTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYILIECTBIIATH MPOEKTHYIO U MCCIE0BATENbCKYIO AEATEIIbHOCTh HHANBHIYAIbHO

U B TpyTIIE.

METANPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTesbHbIE YHHBEpPCAJIbHbIC YUeOHbIE 1eiicTBUS

Ba3oBble jornueckue geficTBUs:

BBIABJIATH U XapaKTCPU30BATh CYIICCTBECHHLBIC ITPU3HAKKN MAaTEMATUYCCKUX OGBCKTOB, HOHHTHﬁ, OTHOIIIEHHUH MCXKOY
HNOHATHAMH, (OPMYIMPOBATH ONPENENEHUS] TOHATHH, YCTaHABIMBATh CYLIECTBEHHBIH MpU3HAK KiIacCHpUKaLUH,
OCHOBaHUS [T 0000IIEHUS M CPAaBHEHUS, KPUTEPUH ITPOBOJUMOrO aHAIN3a;

BOCIIPUHUMATh, (JOPMYIIMPOBATh U IIPEOOPa30BBIBATh CYXKICHUS: YTBEPAUTEIILHBIC U OTPULIATEIIbHBIC, SANHUYHbIC,
YacTHBIE U 00IUE, YCIOBHBIE;

BBISIBIISITH MaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUHs B (akTax, JaHHBIX, HAOMIOACHUSAX H
YTBEPXKIEHUSX, IpeUIaraTb KPUTEPUHN JUIsl BBISBIICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JefaTh BBIBOABI C HCIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEOYKTUBHBIX W HMHIYKTHUBHBIX YMO3aKIIOUEHHMH,

YMO3aKIFOUCHITI [0 aHaOTHH; Onepatop 340 000 "KomnaHus "TeH3op
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BBIOMpaTh CHOCO0 pelIeHusi Y4eOHOW 3aJaul (CpaBHMBATh HECKOJBKO BapUaHTOB PEUICHWUS, BHIOMpaTh HambOomee
MOAXOJAIINHI ¢ y4ETOM CaMOCTOSITENBEHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejibckue AeficTBUA:

UCIIONIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKUH MHCTPYMEHT TIO3HAHUSI, (POPMYIIMPOBATH BOMPOCHI, PUKCHUPYIOIINE
IIPOTUBOpEUHE, IPO0IEMy, yCTaHABIUBATh UICKOMOE U JaHHOE, () OPMUPOBATh I'MIIOTE3Y, ApI'YyMEHTHPOBATh CBOIO MO3ULUIO,
MHEHUE;

MPOBOANTE CaMOCTOSTEIBHO CIUIAHUPOBAHHBIM OKCIIEPUMEHT, HCCIENOBAHHE IO YCTAHOBJICHUIO OCOOEHHOCTEH
MaTeMaTHYeCKOTro 00bEKTa, SIBIICHYSI, TIPOIIECcCa, BBISBJICHUIO 3aBUCHMOCTEH MEX Ty OOBEKTaMH, SIBICHUSMH, ITPOIIECCAMU;

CaMOCTOSTENbHO (opMyaupoBaTh OO0OOLIEHHMS M BBIBOABI 110 pPE3ylbTaTaM NPOBEAEHHOrO HaONIONCHHUS,
MCCTIeOBaHUSs, OLIEHUBATD JOCTOBEPHOCTD MOIYUYEHHBIX PE3YJIBTATOB, BEIBOAOB M 0000IICHHIA;

[IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, a TAKXKE BBIABUIAThH IIPEINOIOKEHHS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pabora c nndopmanmeii:

BBISBIIATH JehUInTh HHGOPMAIIUH, JaHHBIX, HEOOXOANMBIX [UIS OTBETA Ha BOIPOC U AJIs pPEIICHUS 3a1auH;

BbIOMpaTh HMHGOPMALMIO W3 HWCTOYHUKOB pa3lMUHBIX TUIIOB, AaHAJM3UPOBaTh, CHUCTEMAaTH3UPOBATh H
WHTEPIIPETUPOBATH MHPOPMAIIMIO Pa3JIMYHBIX BUAOB U ()OPM IpE/ICTaBICHIS,;

CTPYKTYpPHPOBaTh MH(POPMALIHIO, IPEICTABIAT €€ B Pa3INUHBIX (POPMax, WIITIOCTPUPOBATH I'paduecKH;

OLIEHUBATh HAI&KHOCTh HH(OPMAIIUH 110 CAMOCTOSITEIBHO C(HOPMYITHPOBAHHBIM KPUTCPHSIM.

KoMMmyHukaTuBHBIE YHHBEpCcAJIbHbIE yueOHbIe el CTBHSA

O0uenne:

BOCIIPUHUMATD U (POPMYIHPOBATH CYXIEHHS B COOTBETCTBUU C YCIOBUSAMH M LENSIMH OOLIEHHS, SCHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PECHUS B YCTHBIX M IMMCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS 110 X0y pelIeHHs 3a/1auHu,
KOMMEHTHPOBATh [IOJIYyYEHHBIN Pe3yibTaT;

B XoIe OOCYXIEeHHMA 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbl, MPOOJEeMbl, pelraeMon 3ajaqw,
BBICKa3bIBaTh WJICH, HAIEJICHHBIC Ha MOWCK PEIICHHsI, COMOCTABIISATh CBOH CYXKACHUS C CYXKICHHSIMH APYTUX YYaCTHUKOB
Iuanora, OOHapy)XMBaTh Pas3iddue U CXOIACTBO ITO3UIMH, B KOPPEKTHOH (opme (HOpMynIupoBaTh pa3HOINACUS, CBOU
BO3pa)KEeHUS,

MPE/ICTABIISATh PE3YJbTAThl PELICHHs 3a/a4M, SKCIEPHUMEHTa, UCCIEAOBAHMS, MTPOCKTa, CAMOCTOSITENBHO BBIOMPATh
(dbopMaT BBICTYIJICHUS C YUETOM 3a]iay IPEe3eHTAUU U OCOOCHHOCTEN ay JUTOPHUH.

PeryasiTuBHbIC yHHBepcaJbHbIe Y4eOHbIe AelicTBHS

Camoopranuzanms:

COCTaBIIATH IJIAH, aJTOPUTM PELICHUS 3aJayd, BHIOMPATh CIOCOO PEIICHHUS C YyYETOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(pOpMAaLnH.

CaMOKOHTPOJIb, IMOIUOHAJILHBII HHTEJIJIEKT:

BJIAJeTh HaBBIKAMHU II03HABATENbHOH pe(IEeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX IEHCTBHMM M MBICIUTEIBHBIX
MPOLIECCOB, WX PE3yJIbTaTOB, BIAJETh CIIOCOOAMH CaMONPOBEPKH, CaMOKOHTPOJIS MpOLEcca M pe3ysibTaTa peIICHHs
MaTEeMaTHYeCKOM 3a1auu;

IPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTh [P PEILICHUH 337a4l, BHOCUTh KOPPEKTHBBI B AEATEIbHOCTD
Ha OCHOBE HOBBIX 00CTOSATENBCTB, JAHHBIX, HAHICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yNIbTaTa LEIW W YCIOBHSIM, OOBSICHATH MPHUYMHBI JOCTHIKCHHUS WM HEIOCTHKCHUS
PE3YyNbTaTOB AEATEILHOCTH, HAXOANUTH OIIUOKY, JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITeJIbHOCTD:

MOHUMATh M UCIIONb30BaTh MPEUMYILECTBa KOMaHAHOW ¥ WHAWBUAYaJbHOW PaOOTHI MPU pelIeHNH YYeOHbIX 3a/1ad,
IPUHUMATh 1IeJIb COBMECTHOM AEATEJBHOCTH, IJIAHHPOBATH OPraHU3alUI0 COBMECTHONH palOTHI, pacHpenessiTb BHIbI
padoT, ToroBapuBaThCs, 0OCYKIAaTh MPOLECC U pe3yIbTaT paboThl, 00001IIaTh MHEHUS! HECKOIBKUX JIIOJCH;

y4acTBOBaTh B TPYHIOBBIX (hopmax paboTel (00CykAeHUs, OOMEH MHEHHH, «MO3TOBBIE IITYpPMBD» U HHBIE),
BBIMOJHSATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOU AEHCTBHUSA C APYrMMH YJI€HAMHU KOMAaH[Ibl, OL€HUBATh KaueCTBO
CBOEr'O BKJIaZIa B OOLINIT MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHUS.
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OPEJMETHBIE PE3YJIbTATHI
K konity 10 kiaacca o0y4arouics HayIuTCs

e CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHSTHUSAMH CTEPEOMETPUH NPH PEUICHHWU 3aJad W MPOBEACHUHM MaTeMaTHYECKUX
paccyKIaeHui;

® IIPUMEHSTH AKCHOMBI CTEPEOMETPHH U CIICACTBHSI U3 HUX MPH PEIICHUU TeOMETPHUECKUX 3a]1aY;

e KiraccHPUIUPOBATh B3aMMHOE DACIIONIOKEHHE MPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B IMPOCTPAHCTBE, MPSAMBIX H
IIJIOCKOCTEN B IPOCTPAHCTRE;

e CBOOOIHO ONMEPHPOBATH MOHITUSIMHE, CBA3aHHBIMH C YIIIaMH B IPOCTPAHCTBE: MEXKIY MPSIMBIMU B IPOCTPAHCTBE, MEXKITY
HPsIMOM U INTIOCKOCTBIO;

e CcBOOOMHO ONEPUPOBATH MOHSATHIMH, CBSI3aHHBIMI C MHOTOI'pPaHHUKAMHU;

e CBOOOJIHO pacro3HaBaTh OCHOBHBIC BUJbI MHOI'OIDaHHUKOB (IpU3Ma, MUpaMUja, MPSAMOYTOJBHBIA Mapauienenune],
Ky0);

e KiIaccHPpUUIUPOBATH MHOTOTPAHHHUKH, BEIOMpasi OCHOBAaHUS ISl KNaCCH(PHUKALINY;

e cBOOOIHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIME C CEY€HHEM MHOTOTPaHHUKOB TIOCKOCTBIO;

e BBINOJHITH MapajielbHOE, LEHTPAJIbHOE W OpPTOrOHalbHOE NPOEKTUpOBaHHE (UTYp Ha IUIOCKOCTH, BBHIMOJHSTH
n300pakeHus GUTyp Ha TIOCKOCTH;

® CTPOHUTH CEYCHHS MHOTOTPAHHHKOB PAa3IMYHBIMU METOJAMHM, BHITIONHSTH (BEIHOCHBIE) IJIOCKUE YEPTEKU U3 PHCYHKOB
MPOCTBIX 00BEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHH3Y;

® BBIYHCIATH IUIOMAAM MOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, MUpaMUia), TEOMETPUYECKHX TelT C MPHUMEHEHHEM
hopmyu;

e CcBOOOIHO OMEPHUPOBATH MOHATHAME: CHMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh CHMMETPHH, IIEHTP, OCh U
IIJIOCKOCTh CUMMETPUH (PUTYPHI;

e CBOOOJIHO OMEPUPOBATH MOHSATHSIMU, COOTBETCTBYIOLIMMYU BEKTOPaM M KOOPJIUHATAM B IIPOCTPAHCTBE;

® BEITIONHATH JEWCTBUS HaJ BEKTOPAMHU;

e pemaTh 33724 Ha JOKA3aTeIHCTBO MATEMATUYCCKUX OTHOIIECHUH W HaXOXKICHUE T€OMETPUIECKUX BEIHMYUH, TPUMEHSISI
M3BECTHBIE METOJIBI TIPY PEIICHNH MAaTEMAaTUYECKHUX 33729 MOBBIIIIEHHOTO U BEICOKOTO YPOBHS CIIOKHOCTH;

® NPUMCHATH NPOCTEHIIME MNPOrpaMMHBIE CPENCTBA M 3JICKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI TPH PpEILIECHUN
CTEPEOMETPUIECKUX 3a]1ay;

® U3BIIEKaTh, PEeOOPa30BEIBATh U WHTEPIPETHPOBATH WHPOPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKHX (Hrypax,
MIPEICTaBICHHYIO Ha YepTeKax U PUCYHKaX;

® T[PUMEHATh NOJTYYSHHbIE 3HAHUS Ha TPAKTHUKE: CPAaBHMWBATh W aHAIM3HWPOBATh peajbHBIE CHUTYAIHMH, MPHUMEHSTh
W3y4YCHHbIE MOHATHS B IMpOLEcce MOUCKA PEIIeHUs] MaTeMaTH4eCKH CpOopMyIHpOBaHHOW MpPOOJIEMBI, MOAEIHPOBATH
peanbHBIE CUTYallud Ha SI3bIKE TEOMETPHH, MCCIIEAOBATH TOCTPOCHHBIC MOJCIH C HCIONBb30BAaHHEM T€OMETPHUYECKHUX
MIOHATHN W TEOpEM, ammapaTa anreOpsl, pelaTh MPaKTHIEeCKUe 3a/1a4H, CBSI3aHHBIE C HAXOXKICHHEM IeOMEeTPUYECKUX
BEJIMYNH;

® UMETh MpEJCTaBJICHHUsI 00 OCHOBHBIX JTalaxX pa3BUTUS T'C€OMETPHH KaK COCTABHOM 4YacTH (YHJaMEHTa pPa3BHTHUS
TEXHOJIOTUH.

K xonny 11 kiacca o0yJaromuiicss HayIuTCs:

e CcBOOONHO ONMEPHPOBATH MOHATHSIMHE, CBSI3AaHHBIMU C IUJIHHIPUYECKONH, KOHUYECKOH M chepruyecKol MOBEPXHOCTSIMH,
OOBSACHATH CIIOCOOBI MONYyYCHHUS;

® ONEPUPOBATH MOHATUSMU, CBI3aHHBIMH C TE€IaMHU BpPAIICHUS: IWIMHAPOM, KOHYCOM, Cepoi 1 apom;

® pacrio3HaBaTh Teja BpalleHus (MIIHH/D, KOHYC, cepa u map) u 00bICHITH CIOCOOBI MTOYYeHUS T BPalleHHS,

e KIaccuGpUIMPOBaTH B3AMMHOE PACIIONOXKEHUE CHEephl U TIOCKOCTH;

® BBIYHCIATH BEIWYMHBI DJIEMEHTOB MHOTOTPDAHHUKOB W TN BpalleHHs, OOBEMBI ¥ IUIOMIATH TOBEPXHOCTEH
MHOTOTPaHHUKOB U TN BPAILCHUs, TCOMETPHUYECKHUX TEN C IPUMEHEHHEM QOpMYIT;

e CcBOOOIHO ONEPUPOBATH MOHATHSAMH, CBI3aHHBIMU C KOMOWHAIVSIMA TN BpaIlleH!sI 1 MHOTOTPAHHUKOB: MHOTOTPaHHHK,
BIIMCAHHBIN B chepy U ONMCAHHBIA OKONO cepsl, chepa, BIUCaHHAs B MHOTOIPaHHHUK MJIH TEJIO BPAIICHUS;

® BBIYKCIATH COOTHOIICHUS] MEXTy TUIOMAIIMH ITOBEPXHOCTEH U 00hEMaMHU TIOTOOHBIX TEIT;

e 1U300pakaTh U3ydaeMble (PUTYPHI, BHIMOIHATH (BEIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX QUTYD:
BHUJ CBEPXY, COOKY, CHU3Y, CTPOMTH CEUCHHUSI TEJ BPAILICHHS;

® U3BIIEKaTh, MHTEPIPETHPOBATh M MPEOOPa30BbIBATh WHPOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (QUTypax,

—HPEACTABICHHYIO HA YCPTECIKAX U PUCYHKAX] Onepatop 340 000 "KomnaHusi "TeHzop" ——
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peliaTh TCOMETPUUCCKUC 3a/la4r Ha BBIYUCIICHUEC YITIOB MCXKAY MPAMBIMU U IIJIOCKOCTAMM, BBIYUCIICHUEC paCCTOSIHI/Iﬁ oT
TOYKH JO TUIOCKOCTH, B II€JIOM, Ha TPUMEHEHHNE BEKTOPHO-KOOPINHATHOT'O METOA TIPH PEIICHIH;

CBO6OILHO OIICPUPOBATH NMMOHATUAMHU, CBA3AHHBIMU C IBUXKXCHHUEM B IIPOCTPAHCTBEC, 3HATH CBOMCTBA ﬂBH)KCHHﬁ;
BBITIONHSATHh U300payKEHISI MHOTOTPAaHHUKOB M TeJl BPAIICHUS MPH MapajuIeIbHOM MepeHoce, IeHTPaTbHOW CHMMETPHUH,
3epKaJIbHON CHMMETPUH, TIPH TIOBOPOTE BOKPYT MPSAMOH, TpeoOpa3oBaHus MOI00US;

CTPOHUTH CEYEHHS MHOTOTPAHHHWKOB M TeJNl BpAIEHUS: CEYEeHUS HWIMHIApa (MapajulelbHO M MEPHeHIUKYISIPHO OCH),
cedeHus KoHyca (MapauielIbHble OCHOBAHUIO U TIPOXOJSIINE Yepe3 BEPIINHY), CEUeHUS 11apa;

HCIIOJIB30BaTh MCTOAbI IMOCTPOCHUA CEUCHUI: MCTOA CJICA0B, METOJ BHYTPCHHEr0 MPOCKTUPOBAHUA, MECTOJ IMEPCHOCA
CEKYIIeH MIOCKOCTH;

JIOKa3bIBaTh F€OMETPUUECKUE YTBEPKACHMUS;

MIPUMEHATh TEOMETPUIECKUE (DaKThl ISl PEHICHUS CTEPEOMETPHYCCKHUX 3aiad, MPEANOIaralolnX HECKOJIbKO IIaroB
pelIeHus, ecii YCIOBHS IPIMEHEHUS 3aJaHbl B IBHOW U HESIBHOU (opMe;

pemraTh 3aJa4d Ha JJOKAa3aTEIIbCTBO MATEMATHIECKUX OTHOIICHUN U HAXO0XKICHUE TEOMETPHICCKIX BETUINH;
MIPUMEHATh TPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTePEOMETPUYECKUX
3a/1au;

MIPUMEHATh TOJTyYCHHbIE 3HAHWS Ha IpaKTHKE: CPAaBHHUBATH, AHAIM3WPOBATh M OIEHUBATh peallbHbIE CHUTYaIlWH,
NPUMEHATh U3YYCHHBIE TIIOHATUS, TEOPEMbI, CBOICTBA B IMpolecce TMOUCKA PpPEHICHUS MaTeMaTUYECKU
chopMyITHUPOBAHHOMN MPOOJIEMBI, MOICTUPOBATh PEabHBIC CUTYAIlMH Ha SI3bIKE T€OMETPHH, HCCIICIOBATh ITOCTPOSCHHBIC
MOACIN C HUCIIOJIb30BAHUEM T'COMCTPUYCCKUX MOHATHH U TCOPEM, allrapara anre6p1)1, peuiaTh MPaKTUYCCKUE 3aaayu,
CBSI3aHHBIEC C HAXOXKICHUEM I'€OMETPUUECKUX BEIIUYUH;

WMETh TIPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHA T€OMETPHH KaK COCTaBHOM 4YacTH (yHJaMEHTa pPa3BHTHS
TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHME 10 KJIACC

No n/m HauMeHOBAHNE PAICTOB H TEM MPOTPAMMBI KoanuyecTBo 4acoB Daexrponnbie (WMPPOBLIE) 00pa30BATENLHbIE
Bceero KoHTpOJIbHbIE PaGOThI Pecypehl
1 BBejicHHE B CTEPEOMETPHUIO 23 1 https://m.edsoo.ru
2 B3aumHoe pacronoxeHne npsiMbix B IPOCTPAHCTBE 6 1
3 [TapamienbHOCTh MPSAMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE 8
4 [lepneHAUKYISAPHOCTD MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE 25
5 VYribl U paccTosiHUA 16 1
6 MHororpaHHMKU 7 1
7 BekTopsbl B mpocTpaHCcTBE 12
8 [ToBTOpEHME, 00OOIICHUE M CHCTEMAaTH3allHsl 3HAHUH 5 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
11 KJIACC
Ne n/n | HanMeHoBaHHe pa3/ieJioB H TeM MPOrpaMMbI Bceﬁ)onnqec::z;ifii o 3;;:;‘:::2;&213%53;32
1 AHaUTHYECKasi TEOMETPUS 15 1
2 [ToBTOpenwue, 0000IIeHNE U CUCTEMATH3AIIHS 3HAHUI 15 1
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpamieHus 24 1
5 [Tomaam moBEpXHOCTU U 00BEMBI KPYTIIBIX TEI 9 1
6 JBuxeHus 5 1
7 [ToBTOpeHME, 000OIICHNE U CUCTEMATH3AIMs 3HAHUHT 17 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
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ITOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

N KosmmiecTso DJIeKTPOHHBIE
[
- m OBbIC
Tema ypoka qacoB $p
n/n Kowrpoat 00pa3oBaTeJbHBI
Bcero bHBIE € pecypchl
paboTel
1 OcHOBHBIE paBUIIa N300paXKEHNS Ha PUCYHKE INIOCKOCTH, TapaJIIeIbHBIX MPSIMBIX (OTPE3KOB), 1 oS imed
ps://m.edsoo.ru
CEpEOUHEBI OTPE3Ka
2 [TonsiTHst crepeoMeTpun: TOUKa, IpsiMasi, MIOCKOCTh, MPOCcTpaHcTBO. OCHOBHBIE MpaBUiia H300paKEHUS 1
Ha PUCYHKE IIOCKOCTHU, apasuIeIbHbIX IPSIMBIX (OTPE3KOB), CEpEUHBI OTPE3Ka
3 ITonsTHA: mepecekarmuecs MIOCKOCTH, IEPECEKAIOIUECS NPsIMast U MIOCKOCTh; MOIYIIPOCTPAHCTBO 1
4 ITonsTHA: nepecekarmuecs MI0CKOCTH, IEPECEKAIOIHUECS NPSMast U MII0CKOCTh; MOIYIIPOCTPAHCTBO 1
5 MHororpanHuKH, H300pa)kKeHNe MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOLUINX 0OBEKTOB 1
6 MHororpanHuKH, H300pakeHUE MTPOCTEHIINX TPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX OOBEKTOB 1
7 AKCHOMBI CTEPEOMETPHUU U TIEPBBIE CIEACTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPHUU U MEPBBIE CIEACTBUS U3 HUX 1
9 AKCHOMBI CTEPEOMETPUH U TIEPBBIE cleACTBHs u3 HUX. CrIOCOObI 3aIaHMsI MPSMBIX U TIOCKOCTEH B 1
npoctpancTBe. O003HAYEHHS MPSMBIX U TIOCKOCTEN
10 U3o0paxeHne ceueHn mupaMuabl, Kyoa u mpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 ux péopa. M3zobpaxenue 1
repeceueHus MOJy4EHHBIX IUNIOCKOCTENH. PackpallinBaHye MOCTPOEHHBIX CEYEHUN Pa3HBIMU L[BETaMU
11 Uzobpaxenne ceueHU mupaMuabl, KyOa U IPU3MbI, KOTOpbIE TPOXOST Yepe3 ux péopa. M3o0pakenue 1
IIepecedYeHNs OMYyYEHHBIX IIIOCKOCTEN. PackpamyBaHe MOCTPOCHHBIX CEUEHUH pa3HBIMU [IBETAMH
y4 P
12 UzobpaxeHne ceueHui mupaMuibl, Kyda U IPU3MbI, KOTOPbIE TTPOXOJT Yepe3 ux péopa. M3o0paxenue 1
NepecedeHrs MOTyYEHHBIX MIIOCKOCTEN. PackpalinBaHue MOCTPOEHHBIX CEUEHUH pa3HBIMHU [[BETAMH
13 W3o0paxkeHne ceueHuil mupaMuabl, Kyda 1 IpU3Mbl, KOTOpbIE IPOXOIAT Yepe3 ux péopa. M3obpaxenue 1
IIEpECEUEHNUs MTOJIYYEHHBIX III0CKOCTEN. PackpalinBaHue OCTPOEHHBIX CEYEHUM pa3HBIMU LIBETAMHU
14 Merton cnefoB sl TOCTPOSHUS CEYSHUN 1
15 Merton crnenoB [uid mocTpoeHus cedeHuil. CBolcTBa nepeceyeHuil MpsMbIX U MIIOCKOCTEN 1
16 MerTon crenoB [uid nocTpoeHus ceyeHuil. CBolcTBa MepeceyeHuil MpsAMBIX U IIIOCKOCTEN 1
17 IocTpoenue ceuenuii B mupamue, Kyoe mo TpéM ToukaMm Ha péopax. Co3aHue BEIHOCHBIX YePTEXeH ¥ 3alKCh MIaroB MOCTPOCHHS 1
18 [TocTpoenue ceyeHunii B mupamuze, Kyoe o Tpém toukam Ha péopax. Co3aHue BEIHOCHBIX YEPTEXKEH U 3aMHCh IaroB HOCTPOCHUS 1
19 [loctpoenue ceuenuii B mupamuze, Kyoe mo Tpém Toukam Ha pédpax. Co31aHNE BHIHOCHBIX YCPTEKEH U 3alUCh [IaroB IOCTPOCHHUS 1 Onepatop 3710 000 "Komnanws !
20 . ; . - IOKYMEHT TIOATVICAH S/TEKTPOHHO TTOATNVCEIO
octpoertne ceseruil b npamie, iyGe 1o TpEM TouKay ya B CRAKnE QNI HHS BREASER D BERESESHIOMRTETMBRR OCTPOSHIS 16 01 25 16:50 (WSK) | Ceprudal 71ABBS7865E7SDEOES
YYPE)XXOEHUE MYPbITMHCKASA ﬁoﬂ I.IJKOHA JlaxvHa Onbra VBaHOBHa,
21 [ToBTopenue nnanumerpun: Teopema o nporpo JIBHBIX OTpe3Kax. 00HE TPEYT'OJIbHIKOB 1
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HOBTOpeHI/Ie IIAaHUMCTPHUU TeopeMa Menenas. PacdeTsl B ceUeHHSIX Ha BEIHOCHBIX YCpTCIKaAX. HCTOpI/IH

22 Pa3BUTHS IIJITAHUMETPUHU U CTEPEOMETPUU !

23 Kontponbnas pabora "Axkcruomsl ctepeomerpun. Ceuenus" 1 1

24 BzanmHoe pacnonokeHue npsiMbIX B ipocTpaHcTBe. CkpemuBaronmecs npsimeie. [Ipuznaku 1
CKpeluBaroIuxcs npsaMeix. [lapannenbHble npsMble B IPOCTPAHCTBE

o5 Teopema 0 CyIleCTBOBAaHUM U €IMHCTBEHHOCTH IIPSIMOI MapauIeNbHON JaHHOW MPAMOM, IpOXOoAAIlel uepe3 TOUKy 1
IIPOCTPAHCTBA U HE JIeKalllell Ha JaHHOU NpsIMOM. JIeMMa o nepeceyeHun napajuleNIbHbIX IPSIMBIX IUIOCKOCTBIO

26 [TapannenbHOCTh TpeX NpAMBIX. Teopema 0 TpEX mapaienbHbIX NPAMBIX. Teopema 0 CKpelBaroIXCs 1
MPSIMBIX

97 [MapannensHoe npoekTrpoBanue. OCHOBHBIE CBOWCTBA MapaluIeIbHOT O MPOEKTUpOBaHMs. M300paxenue 1
pa3HbIX (pUTryp B mapanienbHON IPOEKIUU

28 LlenTpanpHas npoekus. Yroia ¢ COHapaBIE€HHbIMUA CTOPOHAMU. YTOJI MEXAY IPIMBIMU

29 3aauy Ha 10Ka3aTeIbCTBO U UCCIIEIOBAaHUE, CBA3aHHBIE C PACIIOI0KEHUEM MPSMBIX B IPOCTPAHCTBE

30 [TonsTHS: MapaIeNbHOCTh NPSMOM U IIJIOCKOCTH B MpocTpaHCTBe. [Ipu3Hak napamienbHOCTH IpsIMON U 1
ockocTi. CBOMCTBA MApaIeIbHOCTH MPSMON U TIIOCKOCTH

31 ['eomerpuueckue 3ajaun Ha BHIYMCIIEHUE U JOKA3aTENbCTBO, CBI3aHHBIE C NAPaICIbHOCTBIO IPSIMBIX U 1
IIJIOCKOCTEW B IIPOCTPAHCTBE

32 ITocTpoenue ceueHus, MPOXOASAIIETO Yepe3 JaHHYIO TPSIMYIO Ha YepTeKe U MapajuieIbHOro Apyroi npsiMoil. Pacuér orHomeHmi

33 [TapannensHas npoekiys, IPUMEHEHUE U1 IOCTPOSHUS CeueHu i KyOa U mapaienenunena. CBoiicTBa napajuiesenunea u Npu3Mbl

34 [MapannensHble muiockocTH. [TpU3HaKky MapaaieNbHOCTH ABYX INIOCKOCTEH

35 Teopema o mapaieaIbHOCTH U €IMHCTBEHHOCTH INIOCKOCTH, IPOXOAALIEeH Yepe3 TOUKY, He 1
MIPUHAJIEKAILYIO JaHHOM INIOCKOCTH U CIIEACTBUS U3 HEE

36 CaoiicTBa napajieabHbIX IIOCKOCTEHN: O MapajlIeIbHOCTH MPSIMBIX IIEPECEUSHUsI ITPU NIEPECECUEHUH JIBYX 1
HapaJIeIbHBIX IIJIOCKOCTEH TpeThen

37 CaoiicTBa napaienbHbIX IIJIOCKOCTEN: 00 OTpe3Kax MapalielbHbIX MPSAMBIX, 3aKITIOUEHHBIX MEXKIY 1
NapajuIeIbHBIMU IIJIOCKOCTSIMH; O IEPECEUEHUH NPSMON C IBYMS MapajIeIbHBIMU IUIOCKOCTSIMU

38 [ToBTOpenue: Teopema Iudaropa Ha IOCKOCTH 1

39 [ToBTOpEHME: TPUTOHOMETPHUS IPSIMOYTOIBHOTO TPEYT OJIbHUKA 1

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapajuieienuIe/1a 1

41 Beruncienue JUIMH OTPE3KOB B KyOe M NMPSAMOYTOJIbHOM MapajlieJenunesie 1 Onepatop 3/10 000 "Komnars '

42 [lepneHIUKYIAPHOCTD MPSIMON U TUIOCKQCTIAMIpI BEATCIpIIBH PKYUAPHIGCEN ITPSIMON U TUNIOCKOCTH 1

43 TTepreH Ky IAPHOCTS IPAMON H IIOCKOC IYHYHIMINATIEHOE BIOIKETHOE OF ?mﬁg%u&% - 16.01.25/16:50 (MSK) | Ceprudmia 71ABB87865E75DESDE

[OvipekTop

Tensop" ————

90FOEAD77E008




44

Teopema o cymiecTBOBaHUH U €IMHCTBEHHOCTH MPSIMOM, MPOXOAsIeil 4yepe3 TOUKy MPOCTPAHCTBA U MIEPHEHANKYIIPHON K MIIOCKOCTH

1
45 [I1nockocTH U EeprneHAUKYISIPHbIE UM IPSMbIE B MHOTOIpaHHHKaX 1
46 [T10ockocTH M NEepIEeHAUKYIISIPHBIE UM MPSMbIe B MHOTOIpaHHHKaX 1
47 [lepnennukynsap u HakioHHas. [locTpoeHue nepneHanKyspa u3 TOUKU Ha IPSIMYIO 1
48 [lepnennukynsap u HakioHHas. [locTpoeHue NepNeHANKYIIsSIpa U3 TOUKU Ha IPSIMYIO 1
49 Teopema o Tp€x nepneHaUKyIsApax (MpsiMas U oOpaTHast) 1
50 Teopema o TpEx mepneHIUKYIsApax (MpsiMas 1 oOpaTHast) 1
o1 VYron Mexay CKpelrBaoIUMUCS TPSIMBIMU 1
52 [Tonck nepneHAnKyJIApHBIX IPSAMBIX C TOMOIIBIO NEPIEHIUKYISIPHBIX IIIIOCKOCTEN 1
53 OpToroHajibHOE TPOCKTUPOBAHNE 1
54 ITocTpoenue ceuenuit kyoa, MpU3MBbl, MPABUIBHON MUPAMUIBI C IOMOIIBIO0 OPTOrOHAIBHOM MTPOEKIUH 1
55 [TocTpoenue ceuenuit Kyoa, MpU3MBbl, MPABUIIBHON MUPAMU/IbI C TOMOIIBIO OPTOrOHATIBHON MPOEKLINUN 1
56 CummeTpHst B IPOCTPAHCTBE OTHOCUTENIBHO IIIOCKOCTHU. [1110CKOCTH CUMMETpHiA B MHOT OIpaHHHUKaX 1
57 [Ipu3Hak nepneHauKyIIpHOCTH NMPSMOM U MJIOCKOCTU KaK CIEACTBUE CUMMETPUHU 1
58 IIpaBuiIbHBIE MHOTOTpaHHUKH. Pacd4€T pacCTOSIHUI OT TOUKH 0 IIJIOCKOCTH 1
59 IIpaBriIbHBIE MHOTOTPpaHHUKH. Pacdy€r pacCTOSHUI OT TOYKH 10 IIJIOCKOCTH 1
60 CriocoObI OMYCTHTh NEPIICHANKYISPBI: CHAMMETPHS, CIBUT TOYKH I10 TTAPAJUICTBHON MPSMOI 1
61 CaBur no HenapaienbHON NpAMOI, U3MEHEHHE PacCTOSTHUI 1
62 KonTponbhas pabora "B3anmHoe pacronokeHne npsMbIX U IJIOCKOCTEH B MpocTpaHCcTBe" 1 1
63 IIoBTOpEHUE: Yyron Mexay IpsIMBIMU Ha IJIOCKOCTU, TPUTOHOMETPUS B IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOPEMa KOCUHYCOB 1
64 [ToBTOpEHUE: yroa MeK1y CKpEIIUBAOIUMHCSA IPSIMBIMUA B IPOCTPAHCTBE 1
65 I'eomerpuueckre METOIbl BBIYMCICHUS yIJla MEKY MPSIMBIMA B MHOT OT paHHHUKAX 1
66 JIByrpanHbIil yron. CBOWCTBO JIMHENHBIX YIVIOB ABYTPAaHHOIO YyIJla 1
67 [eprienaukynsipHble M10cKocTH. CBOWCTBA B3aMMHO MEPIEHIUKYISPHBIX MIIOCKOCTEN 1
68 [Ipu3Hak nepneHIuKyIIpHOCTH IFIOCKOCTEH; TeopeMa o MpsIMON IepecedeHus AByX IUNIOCKOCTEN NepIeHANKYISIPHBIX TPETheH IIOCKOCTH 1
69 [IpsiMoOyTONBbHBIN Mapasienenunes; Kyo; H3MepeHus, CBOWCTBA MPSMOYTOJILHOT'0 TapaJljieNenunea 1
70 Teopema o0 1uaroHany NpsAMOYIoJIbHOIO NapajuIeNeNUIIeaa U CIEICTBUE U3 HEE 1
71 CrepeoMeTpuiecKue U MPUKIIATHEIC 3329, CBSI3aHHBIE CO B3AUMHBIM PACIIONIOKEHUEM MPSIMBIX U TIOCKOCTH 1

Onepatop 340 000 "KoMhaHus
72 [ToBTOpEHME: CKpEUIMBAIOLIUECS NTPSMBIE, HApAIIENLHBIC IIOCKOCTH B CTAHNAPTHBIX MHOTOrpaHHHKaX 1
[Tapa mapanienbHbIX IVIOCKOCTEN Ha CKPEIMYIBAIDIAFBICSE BIOfINEIHOP H60IECSAABD BATEIENOE 16.01.25 16:50 (MSK) | Ceprucwikar 71ABB87865E75DEIOE]

73 YYPEXXOAEHUE MYPbITrMHCKAS CPEQHSASA LWWKOJIA, J/laxuHa Onbra MiBaHoBHa, l\f

CKpCIINBAIOIIUMUCH MIPAMBIMU B ITPOCTBIX [GHEMATSAX
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74 PaccrosiHre OT TOUKH J10 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TUIOCKOCTH 1
75 Brruncnenne paccTosHUN MEXIY CKPEIIMBAIOIUMUCS MPSMBIMA C IIOMOIIBIO MEPIEHTUKYIIIPHON TUIOCKOCTH 1
76 TpéxrpaHHBIN yroy, HepaBEeHCTBA I TPEXTPaHHBIX YTI0B. Teopema [ludaropa, TeopeMbl KOCHHYCOB U CHHYCOB ISl TPEXTPAHHOTO yTiia 1
77 DneMeHTHl chepruecKoi TeOMETPHUH: T€0Ie3MUECKIe TMHUU Ha 3emiie 1
78 Koutponbnast pabora "Yriibl u paccTosiHus" 1 1
79 Cucremaruszanus 3HaHui "MHOrorpaHHHMK U €ro 2JIEMEHTHI" 1
80 [Mupamuna. Buas! nupamug. [IpaBunbHast nupamuaa 1
81 [Ipu3ma. IIpamas u HaknoHHas npusmsl. [IpaBuneHas npuzma 1
82 [Ipsimoit mapasnienenunes, NpssMOyrOIbHBIA IMapauiesenue, Kyo 1
83 Breimykisie MEOrOrpannuku. Teopema Ditnepa 1
84 Brinmykiibie MHOrorpannuku. Teopema Diinepa. [IpaBunbHbIe U MONTYIPaBUILHBIE MHOTOTPAHHUKHU 1
85 Kontponbnas padora "MHuororpanHuku" 1 1
86 [ToHsATHE BEeKTOpa Ha MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3zHocTh BEKTOpPOB 1
89 [IpaBuno napannenenunena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
91 Paznoxenue BekTopa mo 0a3ucy TpEX BEKTOPOB, HE JICKAIIUX B OJTHON TJIOCKOCTH 1
92 CkansipHOE TIPOU3BEICHUE 1
93 Brrurcnenue yriia Mex,1y BEKTOPaMH B POCTPAHCTBE 1
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimne 3a1aun ¢ BEKTOpaMu 1
98 O06o001eHre 1 cucTeMaTH3aIus 3HaHui 1
99 O06o00m1eHre 1 cucTeMaTH3aIMs 3HaHU I 1
100 [TpomerxyTodHas aTTecTanus 1 1
101 [IpomexyTrouHas aTTecTanus 1 1
Onepatop 340 000 "KoMnaHus
102 O060011IEeHIE U CUCTEMATU3allUA 3HAHUI OKYMEHT OMCAH STEKTPOHHOT HOAMCHO 1
OBIIIEE KOTMYECTBO YACOB 110 TIPOTPASIIAEAESE Somseoscaueosmoomnuree || 160125 1550y | cong s
Pupercrop
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11 KIIACC

Koanuec DJIeKTPOHHBIE U (POBLIE
o6pa3oBare/ibHbIE PeCypChl
Ne TBO Jlomamnee 3aanue
i Tema ypoka 4acoB
Bceer | Kompo
1) paGoTh
1 | [loBTopenue teMsl "KoopauHaThl BEKTOpa Ha MJIOCKOCTU M B MPOCTpaHCTBE" 1 I1.46 - 49. 410, 415(a,B), 430, 435
2 | IToBropenue Tembl "CraJIipHOE ITPOU3BEACHNUE BEKTOPOB" 1 I1.51. 457, 459, 460
3 | [ToBTOpenue Tembl "Boiuncienue yria Mexay BEeKTOpaMH B IPOCTpaHCTBE" 1 I1.50. 442, 445, 451(0), 455(0)
https://infourok.ru/prezentaciya po
4 | [ToBTopenue TemMbl "YpaBHEHHUE MPSMOM, IPOXOASIICH Yepe3 ABe TOUKU" 1 Kaprouka Nel -Ne 5 PP
amoy _i-320043.htm
https://nsportal.ru/shkola/geometriya
5 | YpaBHEHHE IIOCKOCTH, HOPMaJlb, YpaBHEHHUE TIJIOCKOCTH B OTpE3Kax 1 Kaprouxa Nel -Ne 5 P
ploskosti
BrimonauTh 3aJaHHUC 110 CChIIIKE
6 |V 1 https://nsportal.ru/shkola/geometri
paBHEHHE MIOCKOCTH, HOPMaJlb, YPaBHEHUE IJIOCKOCTH B OTPE3KaX va/library/2012/11/08/uravnenie-
ploskosti
7 | BexTopHOe mpousBeieHHe 1
8 | JIunelinble HepaBeHCTBA, JUHEIHOE MPOrpaMMHUPOBAHUE 1
)
9 | JIunelinbie HEPABCHCTBA, IMHEHHOE MTPOTPAMMHUPOBAHUE 1
10 | AHaTMTHYECKUE METOBI pacyéTa yria MeK1y MPSIMBIMA B MHOTOTPaHHUKAX 1
11 | AHanuTUYeCKUE METOIBI pacyéTa yria MeX1y MIOCKOCTSIMU B MHOIOTPaHHHUKAX 1
12 | ®opmyna paccTOSIHHS OT TOYKH J0 MJIOCKOCTH B KOOPJIMHATAX 1
13 | HaxoxieHHue pacCTOSTHUI OT TOYKH JIO INIOCKOCTH B KyOe 1
14 | HaxoxaeHue pacCTOSIHUNA OT TOYKH JI0 TNIOCKOCTH B MPABHJIbHON IHPaMHJIE 1
15 | KonTponbHas pabota "AHanutuyeckas reomeTpus” 1 1
16 | CeyeHusi MHOTOIpaHHHMKOB: CTaHAAPTHBIE MHOTOI'PAaHHUKH 1
17 | CedyeHuss MHOTOI'paHHUKOB: METOJI CJIC/IOB 1
18 CeueHust MHOTOTPaHHUKOB: CTaHJIaPTHBIE INIOCKOCTH, TIEPECEUEHUS MPSAMBIX U 1
ITIOCKOCTEN
19 | [MapamienbHbIC MPSIMBIC U TNIOCKOCTH: MAPAILICILHBIC CEUCHHMSI 1
20 | IMapannenbHbIe PSMBIEC U TUIOCKOCTH: pacY€T OTHOIICHHMA 1
21 | [TapannenbHble NPSIMBIE U TUIOCKOCTH: YTJIbl MEXKAY CKPEIIMBAIOIIUMUCS IpsiMbIMU | 1
29 [TepnienquKymsipHBIC TPSIMBIE U TUTIOCKOCTH: CTAaHAAPTHBIC TTAPbI 1 Onepatop 3710 000 "Komnaruts "Terzop"
MEePIEHIUKYISIPHBIX INIOCKOCTEN U IPSIMb
23 | IlepnieHAUKYISIPHBIC IPSMBIEC U TUIOCKOCTH : MEOPSNIA/D AP AIHIB O OEIYEDEPASDBATE/bHE 16.01.25 16:50 (MSK)  Ceptudmar 71ABBS7865E75DE9OES90FOEAD77EQ08
YYPEXXOEHUE MYPBIFTMHCKAS CPEQHSASA LWWKOJIA, JTaxi{Ha (])-nbra MBaHOBHa,
24 | TlepneHAUKYISIPHBIC TPSIMBIC U TUIOCKOCTH : BHERACICHUS JUTMH B MHOTOI'paHHUKAX



https://infourok.ru/prezentaciya_po_matematike_na_temu_pryamaya_v_prostranstve._vzaimnoe_polozhenie_pryamoy_i-320043.htm
https://infourok.ru/prezentaciya_po_matematike_na_temu_pryamaya_v_prostranstve._vzaimnoe_polozhenie_pryamoy_i-320043.htm
https://infourok.ru/prezentaciya_po_matematike_na_temu_pryamaya_v_prostranstve._vzaimnoe_polozhenie_pryamoy_i-320043.htm
https://infourok.ru/prezentaciya_po_matematike_na_temu_pryamaya_v_prostranstve._vzaimnoe_polozhenie_pryamoy_i-320043.htm
https://nsportal.ru/shkola/geometriya/library/2012/11/08/uravnenie-ploskosti
https://nsportal.ru/shkola/geometriya/library/2012/11/08/uravnenie-ploskosti
https://nsportal.ru/shkola/geometriya/library/2012/11/08/uravnenie-ploskosti
https://nsportal.ru/shkola/geometriya/library/2012/11/08/uravnenie-ploskosti
https://nsportal.ru/shkola/geometriya/library/2012/11/08/uravnenie-ploskosti
https://nsportal.ru/shkola/geometriya/library/2012/11/08/uravnenie-ploskosti

[ToBTOpEHME: MIIOMIA X MHOTOYT OJIbHUKOB, (DOPMYIIBI JUIs TUIOLIAIEH,

25 1
COOOpaKCHMSI TOT00HSI

26 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB, (DOPMYIIBI TSI TIOMIAJICH, 1
co00pakeHHs TTO00HS

97 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIS TUIOIIAJICH, 1
COO0paKeHMS TTOT00USI

8 [lnomaau ceyennii MHOrOrpaHHUKOB: TJIOMIAAN TOBEPXHOCTEH, pa3pe3aHus Ha 1
4aCTH, COOOpaKEHUs MOT00uS

29 [lnonaan ceyeHnii MHOrOrpaHHUKOB: TIJIOMIAAN TOBEPXHOCTEM, pa3pe3aHus Ha 1
4aCcTH, COOOpaKEHHUs MOA00uS

30 | KonTpoabHas padora "[loBTOpeHre: MHOTOIPAHHUKH, CEYCHUSI MHOTOI'PaHHHUKOB" 1 1

31 | O6Bém Tena. OOBbEM MPSIMOYTOIBHOTO MapauIeIenuIeaa 1

32 | 3amaun 00 yaBoeHHH Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKIIUH yIiia 1

33 CrepeomeTpuyecKkue 3a7auu, CBI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIBLHOTO 1
napajuiefenumnena

34 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C BBIYMCIEHUEM 00BEMA MPSIMOYTOJILHOTO 1
napajuiesienumnena

35 | O06bEM npsIMOH TPU3MBI 1

36 CrepeoMeTpHUYeCKUE 3a]a9H, CBI3aHHBIC C BEIYMCIICHUEM 00BEMOB TIPSIMOI 1
MIPU3MBI

37 | llpukiaaHbIe 3a/1a49M, CBsI3aHHBIC C 00BEMOM MPSIMON PHU3MBI 1

38 BI:I‘II/ICJIGHUI/IG 00BEMOB TeJT ¢ TOMOIIBIO orpeenéHHOro nHTerpana. O0bpém 1
HAKJIOHHOM MPU3MBbI

39 Brruucnenune o0bEMOB TeI ¢ TOMOIIBIO ONpeaeiéHHOro nHTerpaina. Oobém 1
TTUPaMHU/IBI

40 | ®dopmyna oobéma mupamuabl. OTHOIIEHHE 00HEMOB TUPAMHJI C OOIIUM YIJIOM 1

41 | ®opmyna ob6wéMa mupaMuapl. OTHOIIEHHE 00BEMOB MUPAMUJ ¢ OOIIMM YTIIOM 1

42 | CtepeoMeTpriecKHe 3a/1a4H, CBsI3aHHBIE C 00bEMaMU HAKIIOHHOW TIPU3MBI 1

43 | CrepeomeTpHuuecKHE 3a1a4H, CBsI3aHHbBIE C 00BEMaMHM IMHUPAMHU,IBI 1

44 [Ipuknagusie 3aaauun 1o reme "OO0BEMBI Ten'", CBA3aHHBIE ¢ 00HEMOM HAKIIOHHOM 1
MIPU3MBI

45 | Ilpuknagasie 3aaauu 1o Teme "O0bEMBI Ten'", CBs3aHHBIE ¢ 00BEMOM MHUPAMMIBI 1

46 | Ilpumenenue o0bEMOB. BhIUnCIICHHE PACCTOSHUS JI0 TUIOCKOCTH 1 OnepaTop. 0000 "Komrarus TeHaop"

47 | KonTponbHas pabora "O0bEM MHOIOIPAHHKRYMENT N0AIUCAH SMEKTPOHHOM MOAMUCHIO 1 1

48 | IlunuHapuyecKas HOBEPXHOCTD, o6pagy}ommwmgqx{mﬁmgg%mosnsn BHOE 16.01.25 16:50 (MSK)  Ceprudmkar 71ABB87865E75DEIOESI0FOEAD77EQ08

49 | Humuuap. [Ipsmoii KpyroBo# IUIHHAP. Hnénuamp MOBEPXHOCTH ITWJIUHIPA R




50 | Konndeckasi mOBEepXHOCTh, 00pa3yolre KOHnYecKoi moBepxHoctu. Konyc 1

51 | Ceuenue KOHYCA MIOCKOCTHIO, MAapaJIeIbHOM MIOCKOCTH OCHOBAHUS 1

52 | Yceuénnslii kKoHyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 | [Timomaae O0KOBOM MOBEPXHOCTH M IMOJHON TOBEPXHOCTH KOHYCA 1

54 | ITnomaap OOKOBOM MOBEPXHOCTH M MOJHON MTOBEPXHOCTH KOHYCa 1

55 CrepeoMeTpHUUeCcKHE 3aJa49H Ha I0KA3aTeIbCTBO U BBIYMCIICHUE, TTOCTPOCHUEM 1
CeUeHUH IIWIMH]IPA, KOHYyCa

56 CrepeoMeTpHUuecKHe 3a1a4H Ha I0Ka3aTEIbCTBO M BBIUUCIEHHE, TTOCTPOSCHUEM 1
CCUCHMH LIMJIMHJIPA, KOHYCa

57 | IlpuknaaHble 3a/1a4u, CBA3aHHBIC C ITUITUHIPOM 1

58 | IlpuknaaHble 3a/1a4u, CBA3aHHBIC C ITUITUHIPOM 1

59 | Cohepa u map 1

60 [epeceuenne cheprl 1 mapa ¢ MWIOCKOCcThI0. Kacanne mapa u cepbl m1ockocTeio. Bua u 1
n300paKeHue mapa

61 HepeCG‘ICHI/IC cq)epm 1 mapa € NJI0CKOCTBIO. Kacanue mapa u C(I)epbl IINIOCKOCTBIO. BI/I,H u 1
n300pakeHue mapa

62 | Ypasuenue chepsl. [1nomans chepsl u e€ yacTeit 1

63 | CummeTpus cephl H 1mapa 1

64 CrepeoMeTpruyecKue 3a7a4d Ha JI0KAa3aTeIbCTBO U BEIYHCIICHHE, CBSI3aHHBIE CO 1
chepoii B mapoM, MOCTPOSHUEM UX CEUCHHMH IIOCKOCThIO

65 CrepeoMeTpuyecKure 3aa9d Ha I0KA3aTeIbCTBO U BBHIYUCIICHHE, CBSI3aHHBIE CO 1
cdhepoii 1 mapom, MOCTPOSHUEM UX CEUCHHH TIOCKOCTHIO

66 | ITpuknaaHble 3aJ1a4u, CBI3aHHBIC CO ChEepOoi M MapoM 1

67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BHIYUCIICHHUS B OKPY>KHOCTH, 1
CTaHJIaPTHBIE TTOA00MS

68 | PaznnuHble KOMOMHAILIMY TeJ BpAIlEHUs] © MHOTOIPaHHUKOB 1

69 | 3amaum o Teme "Tena v MOBEPXHOCTH BpalieHus" 1

70 | 3amaum o Teme "Tena v MOBEPXHOCTH BpaIieHus" 1

71 | KonTponbHas pabota "Tena u moBepXHOCTH BpalieHus" 1 1

72 | O6beém nunuuApa. Teopema 00 00bEME MPSMOT0 MUITUHAPA 1

73 Brruucnenune 00bEMOB TeIT ¢ TOMOIIBIO ONpeaeIEéHHOro nHTerpaina. Oobém 1
KOHYyca

74 | TTnomaau OOKOBOHM M IOJHON MOBEPXHOCTH KOHYCA 1

OnepaTop-5A0-000"Komnarmns"Tersop"

75 CrepeomeTpruuecKue 3aa4u, CBSI3aHHBIE C Bdgmggpﬁgﬁﬁ%&%%%&w%gm% 1
KOHYCa MYHULIMNANBHOE BHO/PKETHOE OBLLEOEPA3OBATENLHOE 16.01.25 16:50 (MSK)  Ceprucwkar 71ABB87865E75DEQ0ES90FOEAD77E

76 | Ilpuknaaneie 3aga4yu 110 TeMe "OO0BEMBI U nﬁﬁMWﬁﬂBﬁW‘fﬁm LIKONA, Nlaxia @nirg Vieanosyia,




O061BéM mapa u mapoBoro cekropa. Teopema 06 006béme mapa. Ilnomans cdeps.
77 CrepeoMeTpHUYECKHE 3aJa4u, CBA3aHHBIC C BBIYUMCICHHUECM 00BEMOB 1114 a, IapoBOro 1
p p p p
CErMCHTA U IIApPOBOIr'0 CCKTOpa
[Tpuknagaeie 3apaun 1o reme "O0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM ITIapa U
78 | muomanpto cepbl. COOTHOLICHHUS MEKTY TUIOMAAIMU TOBEPXHOCTEH 1 00béMamu | 1
MOJTOOHBIX TEN
ITono6uble Tena B npoctpaHcTBe. Vi3MeHeHne 00bEMa npu 1mo100uu.
79 | CtepeoMeTprIeCKHE 3aJ1a4H, CBSI3aHHBIC C BBIYHCICHHEM 00bEMOB TEN U 1
TJIOIIA/IeH TOBEPXHOCTEN
80 | KonTpoawHas pabora "ILnomaam moBepXHOCTH U 00BEMBI KPYTJIBIX TE" 1 1
81 Jswxenwns nmpoctpancTBa. OtoOpakeHus. J[BmwkeHus u paBeHCTBO uryp. OOmime 1
CBOMCTBA ABMKECHUU
82 Buap! aBukeHUN: napayyienbHbIN IEPEHOC, IEHTPaIbHas CHMMETPUS, 3epKaJIbHAs 1
CUMMETpPHSI, TOBOPOT BOKPYT MPsIMOU
83 | IIpeobpazoBanmst momoowmsi. [Ipsimast u chepa Ditnepa 1
€OMETPUUECKHUE 33/1a4H HA IPUMEHEHUE JIBUKCHUS
84 | T 1
85 | KonTponbHas pabota "BekTopsl B mpocTpaHcTBe"” 1 1
O6o6maroiee mosropenue 11 nousTuit 1 MmeToaoB Kypca reometpun 10-11
86 | kiaccoB, cucreMaTHu3anus 3HaHui: "TlapanaenbHOCTh NPSAMBIX U TUIOCKOCTEH B 1
npocTpaHcTe"
87 Oo6o6maroiee nopropeHue 11 nonsaTuit u Mmeronos Kypca reomerpun 10-11 1
KJIaCCOB, CUCTeMaTH3alusl 3HaHuil: "BeKTopbl B IpOCTpaHCTBE
, "B "
88 Oo6o6maroiee nopropenue 11 nonsaTuit u MmeronoB Kypca reomerpun 10-11 1
KJIaCCOB, cUCTeMaTu3anus 3HaHuii: "BekTopsl B mpocTpaHcTse”
89 O6o6maroiee nopropenue 11 nonsaTuit u MmeronoB Kypca reomerpun 10-11 1
KJIACCOB, CUcTeMaTu3anus 3Hanuii: "O0beM MHOTrOrpaHHukKa"
90 O6o6maroiee nopropenue 11 nousaTuit u MmeronoB kypca reomerpun 10-11 1
KJIACCOB, CUCTeMaTu3anus 3Hanui: "O0beM MHOTrOrpaHHuKa"
O6o6maroiee nopropenue 11 nousaTuit u MmeTonoB Kypca reomerpun 10-11
91 | xiaccos, cuctematu3zanus 3Hanui: "[1nomaau moBepxHOCTH U 00BEMBI KPYTIIBIX 1
Ten"
O6o6maroiee mosropenue 11 noustuit 1 MmeTonoB Kypca reometpun 10-11
92 | xnaccoB, cucreMaTu3anus 3HaHui: "Tlnomanan NoBepXHOCTH U 00BEMBI KPYTIIBIX 1
Ten"
OnepaTtop 340 000 "KomnaHus "TeH3op"
93 | [IpoMexyTOoUHAS aTTECTALHS ; 1 1
HAORYMERT TIOATVICAR SJTER TPORROW TIOATNVICBRO
94 | IIpoMexyTOUHAs ATTECTALHS MYHULIMANILHOE BIO[DKETHOE OBUIEOEPAOBATENLHOE | - 16.01.25 16:50 (MSK) CeommmzmaaazsgﬁEzsuﬁaoEssoEQEADzzETos
95 HOBTOpCHI/Ie, O606H_IGHI/IG 1 CHCTeMATH3all H}’LA‘IEMWE MYPbIFMHCKASA CPEQHASA LWKOJIA, JlaxvHa (iﬂbrc ViBaHOBHa,




Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKU U €€ pollb B Pa3BUTHU COBPEMEHHBIX HHKEHEPHBIX U

96 KOMITbIOTEPHBIX TEXHOJIOT Uil 1
I/ICTOpI/IH PpasBUTHA CTEPCOMETPUHN KaK HAYKU U eé POJIb B pasBUTUU COBPEMEHHBIX NHXXCHEPHBIX U

97 KOMITbIOTEPHBIX TEXHOJIOT Uil 1
I/ICTOpI/IH Ppa3BUTUA CTCPCOMETPUHN KaK HAYKU U eé POJIb B pasBUTUU COBPEMEHHBIX NHKCHEPHBIX U

98 KOMITBIOTEPHBIX TEXHOJIOTHI 1
I/ICTOpI/IH pa3BUTUA CTEPCOMETPUN KaK HAYKU U eé POJIb B pasBUTUU COBPEMEHHBIX MHXKCHEPHBIX U

99 KOMITBIOTEPHBIX TEXHOJIOTHI 1
I/ICTOpI/ISI Ppa3BUTUA CTECPCOMETPUN KaK HAYKU U eé POJIb B pa3BUTUNU COBPEMCHHBIX MHKCHCPHBIX U

100 KOMIBHOTCPHBIX TEXHOJIOTHI 1
I/ICTOPI/I}I Ppa3BUTUA CTEPCOMETPUHN KaK HAYKHU U eé POJIb B pa3BUTUH COBPEMCHHBIX MHKCHECPHBIX N

101 KOMIBHOTCPHBIX TEXHOJIOTHI 1

102 I/ICTOPI/I}I pa3BuTHA CTepeOMVCTpI/II/I KaK HayK1 1 eé POJIb B pa3BUTUH COBPEMCHHBIX MHKCHECPHBIX N 1
KOMIBHOTEPHBIX TEXHOJIOI NN

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

OnepaTtop 30 000 "KomnaHus "TeHsop" ——

[OvipekTop

JOKYMEHT NOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE BHOAXXETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXOAEHUE MYPbIFTMHCKAS CPEQHSASA LWWKOJA, JlaxuHa Onbra iBaHoBHa,

16.01.25 16:50 (MSK) Ceptudukat 71ABB87865E75DE90E590F0EAD77E008




YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

* Maremaruka. ['eomerpus, 11 knacc/ Mepansik A.I'., Homuposckuit I.A., Ilonskos B.M.;

nox penakiueit [Togonsckoro B.E., O0miecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

Wznarensckuii neHTp «BEHTAHA-T'PA®»; Axiimoneproe obmectBo «M31aTenbeTBo

«HpOCBCH_ICHI/IC»

MareMatuka: anreOpa ¥ Hadajga MaTeMaTHIECKOro aHanu3a, reomerpus. ['eomerpus 10 -

1 1kmaccel: yue6. st o0meodpa3oBar. opranu3anuii:0a3ossiid u yinyo. yposuu/ JI.C. u ap. -

7-e w31, nepepad. u non. - M., [Ipocsemenue, 2019.

METOINYECKHUE MATEPHAJIBI UISA YUUTEJIA

Haranbs Kpynuna: 'eometpus. 10 kiacc. I[Toypounsie paspaborku k YMK JI.C. AranacsiHa

u np. ®I'oC

[Monpo6uee: https://www.labirint.ru/books/720714/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

https://m.edsoo.ru
https://resh.edu.ru/

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOANUCHIO
MYHWULIMMANBHOE BIODKETHOE OBLLEEOGPA3OBATE/IbHOE

YYPEXXOQEHUE MYPbIFTMHCKAS CPEAQHSASA LUKOJIA, JlaxuHa Onbra ViBaHoBHa,

[npekTop

16.01.25 16:50 (MSK)

OnepaTtop 340 000 "KomnaHus "TeHzop" —
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