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IHOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBisieTcss OMHUM M3 0a30BBIX KypCOB Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHMsA, TaK Kak
obecreynBaeT BO3MOXKHOCTb U3Y4YEHUS AUCLUILIMH €CTECTBEHHO-HAYYHOH HAIIPaBIEHHOCTH U IPEAMETOB
ryMaHuTapHoro 1ukina. IlockonbKy Joruueckoe MblIeHHE, (OpMUPYEMOEe IMpU  H3Y4YEHUHU
00y4aroImuMHUCs TOHATUHHBIX OCHOB I'€OMETPUH, IPU JI0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH IICTIOUKH
JIOTUYECKUX YTBEP)KICHUI IpU PEIIEHUH I€OMETPUYECKHUX 3a]ad, YMEHHUE BBIIBUraThb U ONPOBEPraTh
TUIIOTE3bl HENOCPEACTBEHHO HCHOJb3YIOTCS IPU PELIEHMH 3aJjad €CTECTBEHHO-HAYy4YHOIo LMKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Llens ocBoeHuss mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE — pa3BHTHE
WH/MBUYAIBHBIX CIIOCOOHOCTEH OOy4YarommMxcsi MpH M3YYEHUH TEOMETPUH, KaK COCTaBIISIOLICH
npeaMeTHol obsactu «MaTteMaThka u MH(GOpMaTHKa» yepe3 oOecredeHrne BO3MOKHOCTH ITPUOOpETEHUs
U UCIOJIb30BaHUs Oosiee TITyOOKMX Ie€OMETPUUYECKUX 3HAHUN U ACHCTBUM, cnelM(UUHBIX T€OMEeTpUH, U
HEOOXOJMMBIX ISl YCIHEIIHOTO TNPO(ecCHOHANBHOTO 00pa30BaHMSA, CBS3aHHOTO C HCIOJIb30BAHUEM
MaTEMaTHKHU.

[IpuopuTeTHBIMM 3aJayaMHM Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpOBHE, pacCIIUpPSIOLUMH U
YCUJIMBAIOLIUMU Kypc 6a30BOT0 YPOBHSI, SBIISIOTCS:

pacupeHue MpeaCcTaBIeHHs] O TEOMETPUU KaK 4acTH MHPOBOW KYJIbTYPHI M (POPMHUPOBAHUE OCO3HAHUS
B3alMOCBS3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

(dbopMHpoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIrypax Kak O BaKHEHIIMX MaTeMaTHYECKHUX
MOJIEJIAX, TO3BOJISIIOIIMX ONUCHIBATh M H3y4daThb pa3HbIC SBJICHUS OKPYXKAIOLIEro MHUpa, 3HAaHUE
MOHATUMHOTIO anmnapara 1no pasjaeny «CtepeoMeTpus» ydeOHOTo Kypca reOMEeTpUu;

dbopmMHpOoBaHHE YMEHHs BIIQJCTh OCHOBHBIMH TOHSATHSAMH O TPOCTPAHCTBEHHBIX (urypax m wux
OCHOBHBIMHM CBOWCTBaMHM, 3HaHHE TeopeM, (OpMYJI M yMEHHE HUX NPHUMEHSATh, YMEHUS JOKa3bIBaTh
TEOpeMbl U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELICHHUs 3a/ay;

(dbopMHpOBaHME YMEHHUS PACIIO3HABATh HAa YepTeXkaX, MOJEISIX U B pEallbHOM MHpPE MHOIOIPAaHHHUKHU U
TeJa BpaIleHUs], KOHCTPYUPOBATh T€OMETPUUECKUE MOIEIIN;

¢dbopMHpOBaHHE TOHUMAaHHUSA BO3MOXKHOCTH aKCHOMAaTHYECKOTO IOCTPOEHHUS MaTeMaTH4YeCKHX TEOpui,
(dbopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH MIPU MPOBEIEHUH PACCyKICHUH;

¢bopMUpOBaHME yMEHHMs BIAJAETh METOJaMHU J0Ka3aTeIbCTB W AJITOPUTMOB pEIICHUS, YMEHUS UX
MIPUMEHSITh, MPOBOJUThL JOKA3aTElIbHbIE PACCYXJCHUS B XOJI€ PEIICHUS CTEPEOMETPHUYECKHX 3aJad U
3aJ]au ¢ MPAKTUYECKUM COZep)KaHueM, (popMUpOBaHHUE MPEACTaBICHUS 0 HEOOXOUMOCTH J1I0Ka3aTeIbCTB
npu 0OOCHOBAHWM MAaTEMAaTUYECKUX YTBEPXAECHUH M POJIM aKCMOMATUKU B NMPOBEJCHUU JAETYKTHBHBIX
pacCyXIEHHUI;

pa3BUTHE U COBEPIIEHCTBOBAHUE HWHTEIIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
[I03HABATEIbHOM AaKTMBHOCTH, HCCIIEJOBATEIbCKUX YMEHHWM, KPUTHUYHOCTH MBILIUIEHUS, HWHTEpeca K
U3Y4YEHHIO T€OMETPHH;

¢dbopmupoBanue (GYHKIIMOHAJIBHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHUS pacro3HaBaTh
MPOSIBIIEHUSI TE€OMETPUUECKUX MOHITHH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUX W TpH U3YYCHUHM JPYIHX YUeOHBIX IpPEJAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEM, MOJEIUPOBAHNS pEAJIBbHBIX CHUTYallUHd, HCCIIEOBaHUS IIOCTPOEHHBIX MOJEIEH,
MHTEPIPETALMH MTOJIyY€HHBIX PE3yIbTaTOB.

OCHOBHBIMU cOZepKaTEeIbHBIMU JUHUSAMH yuyeOHoro kypca «['eomerpusi» B 10—11 kiaccax sBIsitOTCA:
«[IpsiMple M TIOCKOCTH B NPOCTpaHCTBe», «MHororpanHukmn», «Tena BpameHus», «BekTopel u
KOOpPJMHATHI B IPOCTPAHCTBEY, «/[BUIKEHUS B IPOCTPAHCTBEY.
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ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHUE «yMETh OMEPUPOBATH MOHATHIMHUY», PEICBAHTHBIMU
reoMeTpur Ha yriyonéHHoMm ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COACPKATEIbHBIM
JUHUSAM yde0HOro Kypca, a (OpMUPOBAaHWE JOTHYECKHMX YMEHUH pacmlpesenseTcss HE TOIbKO II0
COJIEp>KaTENIbHBIM JIMHUSIM, HO U 1O rogam oOyuenus. CojaepkaHue oOpa3oBaHHs, COOTBETCTBYIOIIEE
IpeIMETHBIM pe3yibTaTaM ocBoeHus DenepalibHOil pabouyeil mporpaMMebl, pacrpeneaEHHbIM M0 ToAaM
o0OydeHus, CTPYKTYPUPOBAHO TaKHUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUITHAIBLHBIM BOIIPOCAM
o0yyJaromuecst 00paagIuch HEOAHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIA/ICHUE TE€OMETPUUECKUMHU
MOHATUSIMH U HABbIKAMH  IIOCJIEIOBATeIbHO M IOCTYHAaTelbHO, C COONIOJACHHEM MPHUHIIMIIA
MIPEEeMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIOYATh B OOIIYI0 CHUCTEMY TI€OMETPHUUECKHUX MpPEICTaBICHUN
o0yJaromuxcsi, pacmupsis u yriayosis e€, 00pa3ys IpOYHbIE MHOKXECTBCHHBIE CBSI3U.

[Tepexon kK U3yYCHHUIO TE€OMETPUU HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3iath ycioBus A auddepeHuuanuy 00ydeHUs, MOCTPOSHUS MHIUBUAYAIbHBIX 00pa3oBaTENbHBIX
porpaMM, OOECHeUnuTh YIIIyONIEHHOE W3Y4YeHHE T'€OMETPHHM KaK COCTaBJISAIONIed ydeOHOro mpeamera
«Maremarukay,;

MOJTOTOBUTh OOYYAIONIUXCS K TPOJOJDKEHUIO W3YYCHHS MaTeMaTHKH C y4€TOM BBIOOpa Oyaylien
npodeccuu, obecrieunBas MPeeMCTBEHHOCTh MKy OOLITUM U MPOPEeCcCUOHAIBHBIM 00pPa30BaHUEM.

Ha u3yuenue yuebHnoro kypca «I'eomerpusi» Ha yriayonéHHoMm ypoBHe otBoauTcs 204 yaca: B 10 kiacce —
102 gaca (3 gaca B Heneno), B 11 kiacce — 102 yvaca (3 yaca B Heneno).
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COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUS CTEepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, MPOCTpaHCTBO. IloHsiTHe 00
aKCHOMAaTUYECKOM IOCTPOEHUHU CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHHME TOpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOUIUECS, NapajUieibHble U
ckpeuuBaromuecss npsmele. [lpu3Haku ckpemmBarommxcss npsaMmeix. [lapamnenbHOCT OPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: Napajule/bHbIE NPSIMbIE B MPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX NPSMBIX,
napajieIbHOCTh MPsIMOI M TtockocTH. [lapayuienbHoe M IEHTpaIbHOE MPOSKTHPOBAHUE, H300paKeHNE
¢buryp. OcHOBHBIE CBOMCTBa MapajlielbHOIO MpoeKTupoBaHus. M3o0paxkeHue ¢Guryp B napajieibHON
MPOEKUMU. YTIIBI C COHANPABICHHBIMU CTOPOHAMHU, YroJl MEXJIYy HPSIMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEN: TapajulesibHbIE IUIOCKOCTH, CBOWMCTBA IMAapajuIeNbHBIX IUIOCKOCTEM.
[Ipocreiimme MpOCTpaHCTBEHHBIE (UTYPHl HA IJIOCKOCTH: TETpa’p, MapajuiesenuIesl, MOCTPOCHUE
CEUYCHUU.

[lepneHUKyISIPHOCTh MPSMOM M IUIOCKOCTU: NEPHEHIAUKYISIPHbIE NPSIMbIE B MPOCTPAHCTBE, MPSMbIE
napajuleJibHble ¥ MNEPIEeHIUKYJISpHbIE K IUJIOCKOCTH, MPHU3HAK MEPHEHAUKYIIPHOCTH MpSIMOU H
IUIOCKOCTH, T€OpeMa O MpsSMOMl NEepNeHIUKYIIpHOU IIOCKOCTU. OpPTOroHaIbHOE NPOEKTHUPOBAHUE.
[lepneHuKkynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSAHHE OT MPsAMOM A0
IUIOCKOCTH, TMPOEKIUs (GUrypbl Ha TUIOCKOCTh. [lepneHAMKYyIsSIpHOCTh IUIOCKOCTEH: TMPU3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nepueHauKyIspax.

VYriael B OPOCTPAHCTBE: Yroa MEXAY MNPSIMOM W IUIOCKOCTBIO, JIBYTPAHHBIA YIOJI, JIMHEWHBIA YroJl
JNBYTPAHHOTO yria. TpéxrpaHHbli U MHOrorpaHHbie yribl. CBOWCTBAa IUJIOCKMX YIJIOB MHOTOIPAaHHOTO
yria. CBoICTBa IIOCKUX U JABYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB JIJIsi
TPEXTPAHHOIO yIJIA.

MHOrorpaHHUKH

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yroiapHas npusmMa, npsMasi 1 HaKJIOHHAs
pU3Mbl, O0KOBas U MOJTHAS TTOBEPXHOCTH MpU3MBIL. [lapannenenuresn, TpsIMOYTOJIbHBIN Napauienenune/
u ero cBoictBa. KpaTuaiimime mnyTM Ha TOBEPXHOCTM MHOrOrpaHHHKa. Teopema Oilnepa.
[IpoctpanctBenHas teopema Ilugaropa. Ilupamuna: n-yronbHas nupamujaa, IpaBUiIbHAs U yCceUEHHas
nupamubl. CBoiicTBa pédep U OOKOBBIX rpaHel MpaBUILHON MUpaMubl. [IpaBuIbHBIE MHOTOTPAaHHUKH:
MpaBujibHAs MpU3Ma W MpaBUJIbHAs NHPAMHUJA, MPABUIIbHAS TPEYrojbHas MHUpPaMUJa U TMPABWIbHBIN
TeTpa’ap, Kyo. [IpencraBieHue o NpaBUIbHBIX MHOIOIPAHHUKAX: OKTA3Ip, AOJEKAdAP U UKOCABIP.
Brruncnenue 351eMeHTOB MHOTOTpaHHUKOB: pEOpa, AnaroHaiu, yrisl. [lnomanas 60koBOW MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPSIMOM MPU3MBI, IIJIOIIAb OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPIMO
npu3Msbl. [Lnomaas 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABHILHOW MUPAMHUJIBI, TEOPEMA O MIIOMIAAH
YCE4EHHOW MUPAMHU/IBI.

CummeTpusi B TIPOCTPAHCTBE. DJIEMEHThI CUMMETPHHU TPABWIBHBIX MHOTOTPaHHUKOB. CHMMETpHUs B
MPaBUJILHOM MHOTOTPaHHHUKE: CHUMMETpPHUs NapajUlesieNunea, CUMMETPUS NPaBUIbHBIX MPHU3M,
CUMMETpPHUS IPaBUIBLHON MUPAMUIBIL.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsTHsi: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, [JMHA HEHYJIEBOIO BEKTOpPa, BEKTOPHI
KOJUIMHEapHbIE, COHANPABJICHHBIE W MPOTHUBOIOJIOXKHO HaIlpaBiI€HHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIeWCTBHSI C BEKTOPAaMU: CIOXKEHUE M BBIUNTAHHE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXECHHE
BEKTOpa Ha unciio. CBOKCTBA CI0XEHUs BEKTOpOB. CBOMCTBA YMHOXKEHUSI BEKTOpa Ha yucio. [lonstue
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KOMIUIaHapHble BEKTOpbl. [Ipu3Hak KOMIUTaHApHOCTU TpEX BeKTOpoB. llpaBmio napamnenenunena.
Teopema 0 pasnokeHUU BEKTOpa IO TPEM HEKOMILJIaHApHBIM BeKTOopaM. lIpsMoyronpHas cucrema
KoopauHaTt B 1npocTpaHcTBe. KoopaumHatel Bekropa. CBA3b MEXAY KOOpPAMHATAMU BEKTOpa M
KOOp/AMHATaMU TOYEK. YToJI MeXy Bekropamu. CKalsipHOE IIPOU3BEEHUE BEKTOPOB.

11 KJIACC

Tena Bpauenust

[ToHATHA: UMAMHOPUYECKAs IOBEPXHOCTb, KOHUYECKAas IIOBEPXHOCTb, c(epuyeckas IMOBEPXHOCTb,
oOpasyromue noBepxHocTed. Tenma BpalleHMs: IMIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, miap.
Bzaumuoe pacronoxenue cepbl M MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue ten
BpaIleHHs Ha MIIOCKOCTH. Pa3BépTka nunmuapa u konyca. CuMMeTpus cepsl U mapa.

O0BéM. OcHoBHbIE cBOCTBa 00bEMOB Tell. Teopema 00 00bEME MPSIMOYTOJIBHOIO Napajielienunesa 1
cieactBus u3 He€. OOBEM NPSAMON U HAKIOHHON IPU3MBbI, LIWIMHJPA, THpaMHIbl U KoHyca. O0BEM mapa
U I1apOBOI0 CErMEHTA.

KomOuHanmu Ten BpalieHuss ¥ MHOTOTPaHHMKOB. [Ipu3Ma, BHmcaHHas B IMJIMHApP, ONMCAHHAS OKOJIO
mwmHApa. Ilepeceuenne cdepsl u mapa ¢ mwiockocTeio. Kacanue mapa u cdepsl miockoctsio. [lonsrue
MHOI'OI'paHHHKa, OIMCAHHOI'O OKOJIO chepsl, chepbl, BIUCAHHONH B MHOTOTPAHHUK WJIM TEJIO BPALICHHUS.
[Tnomans MOBEpXHOCTH IMIIMHAPA, KOHYca, Tuiomanb chepbl u e€ vacreil. [lomoOue B mpocTpaHCTBE.
OtHomenne oOBEMOB, IUIOMIAZEH mOBEpXHOCTEH mon00HBIX ¢uryp. IlpeoOpasoBanue nogoOus,
roMoTeTus. Penenne 3a1a4 Ha IIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.
IToctpoeHne ceueHMiI MHOTOIPAaHHMKOB M TeJl BpAIEHUS: CEYEHUS UMIMHIpa (MapajulelbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMsI KOHYca (MapajiielbHbleé OCHOBAHUIO U MPOXOJALINE YEpe3 BEPILUHY),
CEUEHUs IIapa, METOAbl IOCTPOEHUS CEYEHMI: METOJ CJIEI0B, METOJl BHYTPEHHETO IPOEKTUPOBAHUSA,
METO/]] IEPEHOCA CEKYIIEH IIIOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpaHcTBe. Omnepaiuu Haj BekTopaMu. BekTopHoe ymHOXeHHe BekTOopoB. CBolicTBa
BEKTOPHOro yMHOeHus. IIpsimoyrosnbHas cucreMa KOopauHAT B mpocTpaHcTBe. KoopauHatel BekTopa.
Paznoxenue BexTopa no 6aszucy. KoopJMHaTHO-BEKTOPHBIH METO/1 IPU PELIEHUU T€OMETPUYECKHX 3a/1a4.
JBHKeHHS B IPOCTPAHCTBE

JBuxenus npocrpancTa. OtobpaxkeHus. /[BuxeHus u paBeHcTBO ¢uryp. O0mue cBoicTBa ABUKEHUM.
Bunel nBukeHui: napanienbHbi IepeHoc, HeHTpalbHasi CUMMETPHS, 3epKaibHasi CHMMETPHSI, IOBOPOT
BOKpyT npsamoii. [IpeoOpa3oBanus nogobus. Ipsmas u chepa Ditnepa.
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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHS YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(OPMHPOBAHHOCTh TPAKIAHCKOW TMO3ZUIMH OO0YYAIOIIErOCcss KaK aKTHMBHOTO M OTBETCTBEHHOTO WiEHA
poccuiickoro oOmiecTBa, MPeACTaBICHHE O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHHS Pa3IUUHBIX
CTPYKTYp, SBIEHHUH, NpOUEAyp TpakIaHCKOro ooOmiecTBa (BbIOOPHI, OMPOCHI U JAPYroe), yMEHHE
B3aMMO/ICHCTBOBATh C COLIMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSAMHU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIIMTAHHE:

c(OPMUPOBAHHOCTh POCCUNCKOMN TI'pa)KTaHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U HACTOSALIEMY
POCCHUHCKON MaTeMaTHUKH, [EHHOCTHOE OTHOILICHHE K JOCTHXKEHUSM POCCHHCKUX MaTEeMaTHKOB H
POCCHUHCKONM MaTeMaTU4YeCKOW IIKOJbl, MCIONb30BAaHUE JTUX JOCTH)KEHUH B JpPYrHX Haykax,
TEXHOJIOTHUSIX, Chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHE yXOBHBIX LEHHOCTEH POCCUUCKOr0 Hapola, chopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
STHUYECKOIO TIIOBEJCHMS, CBS3aHHOTO C IMPAKTUYECKMM IPUMEHEHUEM JOCTHKEHMM HAayKu H
JeSTeTbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAZa B TOCTPOCHHUE YCTOWYMBOTO OYIYILEro;

4) acTeTHYECKOE BOCIIUTaHHE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYas ACTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3aJ1a4, pELIEHUM, pacCyKIACHHUM, BOCHPUMMYHMBOCTh K MaTeMaTHUYECKUM acIeKTaM pas3JInYHbIX BHUJI0B
HCKYCCTBa;

5) pusuyeckoe BocnuTaAHME:

COPMHPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTH4YecKHe 3HaHMsg B MHTEpecax 3/0pOBOIO U
Oe3omacHOro o0pasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0pOBBIO (30pOBOE MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUH M OTIbIXa, peryispHas (u3nueckas aKkTHUBHOCTb), (pusmueckoe
COBEPILICHCTBOBAHNE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEIBLHON NEATENBHOCTbIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYydy, OCO3HAHWE LIEHHOCTH TPYAOJIO0Us, MHTEpeC K PA3IUYHBIM cdepam
npoeccuoHaNBbHOM J1eATEbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUE COBEPIIAThH
OCO3HaHHbIM BbIOOp Oyaymied mnpodeccun M peaau3oBbIBATh COOCTBEHHBIE JKU3HEHHBIC IUIaHBbI,
TOTOBHOCTb U CHOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHHUIO HA MPOTSHKEHUHU
BCEH >KM3HHM, FOTOBHOCTh K AKTMBHOMY YYacTHIO B PELIEHMM MPAKTHUYECKHUX 337a4 MaTeMaTH4ecKou
HaIpaBJIEHHOCTH;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

C(OPMHUPOBAHHOCTh 3KOJIOTMYECKOM KYJIbTYpbl, MOHUMAaHHWE BIUSHHUS COLUATBHO-3KOHOMUYECKHUX
MIPOLIECCOB HA COCTOSIHME NPUPOJHOM U COIUAIBHON Cpeibl, OCO3HAHHWE TJ00alIbHOIO XapakTepa
HKOJIOTMUECKUX MpoOieM, OpHEeHTallsd Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM 17 peleHus 3ajad B
00JIaCTH OKpY’Kalollel cpeibl, MIIaHUPOBAHUE MOCTYNKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN IS
OKPY>KaIOILEN Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU W
OO0IIIECTBEHHOH MPAaKTUKH, TOHUMAaHUE MaTEeMaTHUECKOW HayKH KakK c(epbl 4eI0BEUYECKO 1eATeNbHOCTH,
9TanoB €€ pa3BUTUS M 3HAYMMOCTHU JUISl Pa3BUTUS LIMBWIM3ALMM, OBJIAJACHHUE SI3bIKOM MAaTEMaTHKU H
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MaTEeMaTHYeCKON KYJIbTYpOH Kak CpPeICTBOM MO3HAHMS MHUPA, TOTOBHOCTh OCYIIECTBIIATH NMPOEKTHYIO U
HCCIIEA0BATENIbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe JeiCTBUS

ba3soBble Jiornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKKM MaTeMaTHYeCKUX OOBEKTOB, IOHSATHIH,
OTHOIICHUN MEXAy MOHATUAMHU, (HOPMYIUPOBATH OINPENEICHHs MOHATUHN, YCTaHABINBATh CYIIIECTBEHHbBIN
MpHU3HAK KJIACCU(PUKAIIMN, OCHOBAHHUS JIJIs1 00OOIICHUS U CPABHEHHUSI, KPUTEPUHU TTPOBOAMMOIO aHAIIN3A;
BOCIIPUHUMATh, (DOPMYIIHPOBATh U MPEOOPA30BHIBATH CYKICHHS: YTBEPIUTEIBHBIE U OTPHUIATEILHEIC,
€IMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MAaTeMaTUYECKHE 3aKOHOMEpPHOCTH, B3aMMOCBA3M M MPOTHBOpeuuss B (akTax, HJaHHBIX,
HAOJIIOJICHUSAX W YTBEPKACHHSIX, IMpeajaratb KPUTCPUU JUIS BBISBICHHS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYU;

JIeNaTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€AYKTHUBHBIX U UHAYKTHUBHBIX YMO3aKIIOUEHUMH,
YMO3aKJIFOUEHU 110 aHAJIOTUH;

MPOBOJIUTH  CAMOCTOSITEILHO  JIOKA3aTEJIbCTBA MATEMAaTUYECKUX YTBEPXKIEHUM (MpsIMbIE W OT
MIPOTUBHOTO), BHICTPAWBATh APTyMEHTAIMIO, MPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh CNOCO0 perieHus y4eOHOM 3anauyn (CpaBHHBATh HECKOJIBKO BAPUAHTOB PEIICHUs, BHIOMPATH
Han0oJIee MOAXOAIIUHN C YIETOM CAMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUCR).

Ba3oBble ucciegoBare/bCKue AeCTBUS:

UCIOJIb30BaTh BOIPOCH KaK HCCIENOBATENbCKUNM HHCTPYMEHT IO3HaHUsA, (POpMYIHpOBaTH BOMPOCHI,
¢bukcupymoIe TpoTUBOpeUre, MpooieMy, yCTaHABINBaTh HCKOMOE U JIaHHOE, (POpMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIA OSKCIEPUMEHT, HCCIEJIOBAHHE I10 YCTAaHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, MPOIecca, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOATENbHO (POpMYyIHpPOBaTh 000OIIEHUST M BBIBOJBI MO pe3yabTaTaM MPOBEIEHHOTO HAOIIOICHUS,
MCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB, BEIBOJIOB U 000OIICHHUIA;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBLABUTATh MPEANOI0KEHHS O €r0 Pa3BUTHH B
HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIIATH JeUnuThl MHGOPMAITUH, NaHHBIX, HEOOXOAMMBIX /IS OTBETAa HA BOIMPOC W IS PEHICHUS
3a/1auu;

BBIOMpaTh HMH(OPMALMIO W3 UCTOYHHKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH H
WHTEPIPETHPOBATH HHPOPMAITHUIO PA3IMUYHBIX BUIOB U (HOPM TPEICTABIICHNUS,

CTPYKTYPUPOBaTh HHGOPMAITHIO, TIPEACTABIIATH €€ B pa3IMUHBIX (popMax, HILTIOCTPUPOBATH TpadUIecKH;
OLICHUBATh HAAEKHOCTHh MH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

KoMMyHHKaTHBHBbIEC YyHUBEpPCaJIbHbIC Y4eOHbIE el CTBUA

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY)KICHUS B COOTBETCTBUH C YCIOBUSIMHU U LEJISAMHU OOLICHUS, SICHO,
TOYHO, I'PAMOTHO BBIPA’KATh CBOK TOUYKY 3PEHMS B YCTHBIX U NHCBMEHHBIX TEKCTaX, AABaTh MOSICHEHUs
10 X0y PEIICHUA 3a/1a4l, KOMMEHTUPOBATh NIOJYyYCHHBIN PE3yJIbTaT;
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B XO/€ OOCYXIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl, MPOOJIEeMbl, pellaeMoi
3a/lauM, BBICKA3bIBaTh WJEH, HALICJICHHbIE HAa IIOMCK PEIIEHUs, COIOCTABIATH CBOU CYXACHHS C
CYXACHUSIMM JIPYTMX YYaCTHHUKOB JMajora, OOHAapyKMBaTh pa3jMuu€ MU CXOACTBO IO3ULUH, B
KOPPEKTHOI opMme popMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJICTaBIATh PE3YJbTaThl PEUICHHS 3a/ladyM, SKCIEPUMEHTa, UCCIeI0BaHUs, MPOEKTA, CAMOCTOSTEIBHO
BbIOMpPATh (pOpMAT BRICTYIJICHUS C YUETOM 3aJ1a4 MPE3eHTAUN 1 OCOOCHHOCTEH ayIuTOPHH.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA

Camoopranuszaums:

COCTABIIAATh IUIAH, ITOPUTM PEIICHUS 3a]aud, BHIOMPATh CIOCOO pemIeHUS € Y4ETOM HMEIOUIMXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOI MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

BIIQJICTh HABBIKAMHU TIO3HABATEIHLHOW pPEQIICKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU W
MBICIUTENIBHBIX TPOLECCOB, HX PE3yJIbTaTOB, BIAJAETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
mpolecca v pe3ysibTaTa pelieHusi MaTeMaTH4eCKON 3a1auH;

MPEeBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUU 3a/1adyl, BHOCHUTh KOPPEKTHBHI B
NESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJICHHBIX OIMUOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yjibTaTa LEIHM M YCJIOBUAM, OOBSACHATH MNPUUMHBI JOCTIKEHHUS WU
HEJOCTUKECHHUSI PE3YNIbTATOB JIEATEIHbHOCTH, HAXOIUTH OLINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.
CoBMecTHasi 1eAITEJILHOCTD:

MMOHMMATh W WCIIOJIB30BATh IMPEUMYIIECTBA KOMAHIHOW W HMHIWBUIYadbHOW pPAaOOTHI TPH PEHICHUH
y4eOHBIX 3a7a4, MPUHUMAThH IIe]Ib COBMECTHOU NESATENbHOCTH, TJIAHUPOBATh OPTraHU3allMI0 COBMECTHOM
paboThl, pacmpenensTh BUIbI pabOT, IOTOBAapHUBATHCS, OOCYKIaTh MPOLIECC U pe3yiabTaT padoOTHI,
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

y4acTBOBaTh B TPYMIOBBIX (popMax paboThl (0OCYKIeHHs, OOMEH MHEHUH, «MO3TOBbI€ IITYPMBDY H
WHBIE), BBINONHITH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH CBOMU JEHCTBHS C JIPYTMMH YJI€HAMU
KOMaH/bl, OIICHUBATh KaueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, cPOPMYITHPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiaacca o0ydaromuiicss HAyYUTCS:

¢ cBOOO/IHO ONEPUPOBATh OCHOBHBIMU IMOHSTHUSMHU CTEPEOMETPUH NPU PELICHWH 337ad U MpPOBEIECHUH
MaTeMaTHYECKUX PACCYKICHHIA;

® [IPUMEHATh AKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX MPH PEIICHUH F€OMETPHUUECKUX 3a]1a4;

e KJlTacCU(hUIIMPOBATh B3aUMHOE PACHOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE, IIIOCKOCTEH B MPOCTPAHCTBE,
MPSIMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE;

¢ cBOOO/IHO ONEpUPOBATh MOHATHAMHU, CBS3aHHBIMH C YIJaMH B IPOCTPAHCTBE: MEXAY HPSAMBIMHU B
MIPOCTPAHCTBE, MEXKTY MPSIMOH U IJIOCKOCTHIO;

® cBOOOJIHO OMEPUPOBATH NOHATHSIMH, CBI3aHHBIMU C MHOT'OI'PaHHUKAMU;

¢ cBOOO/IHO pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PAaHHHKOB (MpU3Ma, NMUpaMuja, MPSIMOYTOJIbHBIHN
napajuiesenumnes, Kyo);

e kj1accu(hUIMPOBAaTh MHOTOTPAHHHUKH, BEIOWpAst OCHOBaHMS ISl KIacCU(DUKAIIIH;

® cBOOOTHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMHU C CEUCHHEM MHOTOI'PaHHHKOB IIOCKOCTHIO;
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® BHIMOJIHATh TapaJljIeNIbHOE, LEHTPAIbHOE U OPTOrOHAJIBHOE MPOCKTHPOBAaHUE (PUTYp HA IIOCKOCTD,
BBITNIOJHATH H300pakeHus: (PUTyp Ha MIIOCKOCTH;

® CTPOUTH CEUYECHUS MHOTOIPAaHHUKOB PA3IMYHBIMUA METOJIAMU, BBIIOIHSTH (BBIHOCHBIE) MIIOCKUE YEPTEHKHI
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y;

® BLIYKCIIATH IJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma, MHpaMuia), TeOMETPUUYECKUX Tel C
pUMeHEeHUEM (HopMYyIL;

® CBOOOJTHO OTEPUPOBATh NOHATUAMU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH,
LEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBHI;

® CBOOO/THO OTIEPUPOBATH MOHITUSIMH, COOTBETCTBYIOIIMMH BEKTOpPaM U KOOpJIUHATAM B IPOCTPAHCTBE;

® BBINOJIHATh JCHCTBUS HAJl BEKTOPaMHU;

epelmarh 3a7ayd Ha J0Ka3aTelIbCTBO MAaTEMATUYECKUX OTHOILIEHUH M HAXO0XKJIECHUE TIE€OMETPUUYECKUX
BEJIMYUH, MPUMEHSS HM3BECTHBIE METOJbl NPHU PEIICHHMH MAaTeMAaTHYEeCKUX 3aJad IOBBIILIEHHOIO U
BBICOKOI'O YPOBHSI CJI0)KHOCTH;

® [IPUMEHSATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMbI NpU
pEILIEHNN CTEPEOMETPUUECKHX 3a]1a4;

® 3BJICKaTh, IMPEOOpPa3OBbIBATH M  WHTEPNPETHUPOBATH HHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U pUCYHKAX;

® [IPUMEHATh IOJYyYEHHbIE 3HAHMS Ha NPAKTUKE: CPAaBHUBATh M AHAIM3UPOBATH pealbHbIE CUTYyalluH,
NPUMEHSATh M3YYCHHBIC TMOHATUS B TPOLECCE IMOKMCKA PEIICHHs MaTeMaTW4ecKu chopMyTupOBaHHOMN
MpoOJIeMbl, MOJICIHPOBATh peallbHbIE CHUTyallMH Ha $3bIKE T€OMETPUHU, HCCIEIOBATh IOCTPOCHHBIC
MOJIETIM C MCIOJIb30BAaHUEM TE€OMETPUYECKUX TOHATUH U TeopeM, ammapara aireOpbl, pemarhb
[IPaKTUYECKHE 3a/1a4H, CBSI3aHHbIE C HAXO0XKJIEHUEM I€OMETPUUECKUX BEIUUNH;

® IMETh MPEACTaBIECHUS 00 OCHOBHBIX 3Talax Pa3BUTHUsS F€OMETPUHU KaK COCTaBHOM yacTu (pyHIaMeHTa
pPa3BUTHS TEXHOJIOTHM.

K xoniry 11 kaacca o0ydaromuiicss HAyYUTCS:

® CBOOOJTHO OIEPUPOBATh MOHATHSIMH, CBS3aHHBIMH C LUJIMHAPUYECKON, KOHUYECKOW M chepruecKoit
MTOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOITY4YEHHUS;

® OIIEPUPOBAThH MOHATHSIMH, CBA3aHHBIMU C T€JIAMH BpPALIEHUS: IUJIMHAPOM, KOHYCOM, cepoil U mapom;

e pacrio3HaBaTh Tejla BpalleHus (IMIMHAP, KOHYC, cepa U 1map) U 0ObICHATH CIOCOOBI MOTYyUEHUS TEl
BpallleHNUS;

e Ki1accu(UIMPOBATH B3aMMHOE PaCHOJIOKEHNE ChEePBI U MITOCKOCTH;

® BHIUMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB M TeNl BpaIleHUs, OOBEMBI M  IUIOIIAIH
MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BPAIEHUsI, TEOMETPUUYECKUX TEJI C IPUMEHEHHEM (HopmyIt;

® cBOOO/IHO ONEPUPOBATH MOHATHIMH, CBA3aHHBIMU C KOMOMHALIUSAMU TeJl BPALICHNUS U MHOTOTPAaHHUKOB:
MHOTOTPaHHUK, BIIUCAHHBIA B cdepy U ONMUCaHHBIA OKoyo chepsl, chepa, BIUcaHHAsT B MHOTOTPaHHUK
WM TEJIO BpAIllEHHUS;

® BLIYHCIISATE COOTHOLICHHS MEXKAY TUIONIAIIMU MTOBEPXHOCTEN U 00bEMaMU MOTI0OHBIX TEN;

e 1300paXkaTh M3ydaeMble (PUTypHI, BHIIOJIHATH (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX UTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEJ BPAIICHHUS;

® 3BJIEKaTh, HWHTEPIPETHPOBATH M  MpeoOpa3oBbIBaTH  HMHPOPMAIMIO O  IPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

® CBOOOTHO ONEpUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE;

® BBINIOJIHATH OTEpaliK HaJl BEKTOPaMU;

® 33/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
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e peliaTh F€OMETPUYECKUE 3a]a4l HA BBIYMCIICHUE YIVIOB MEXKAY MPSMBIMU U IUIOCKOCTSIMHU, BBIYUCIICHUE
PacCTOSHUM OT TOYKHU JO IJIOCKOCTH, B LIE€JIOM, HA IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO METOJA IPU
peuieHuu;

® CBOOOJIHO ONEpUPOBaTh IMOHATUAMH, CBSI3aHHBIMM C JBHJKEHMEM B IIPOCTPAHCTBE, 3HaTh CBOMCTBA
JIBMKCHHH;

® BHIMOJIHATh M300pa)K€HHWsT MHOTOIPAaHHMKOB M Tl BpallleHWs @pU HapajljiebHOM IIepeHoce,
HEHTPAIILHOW CHUMMETPUH, 3E€pPKATbHOW CHUMMETPHH, NPH MOBOPOTE BOKPYT MpPSIMOH, IMpeoOpa3oBaHUs
omo0ous;

® CTPOUTH CEYEHMsSI MHOIOTPAHHHMKOB M TEJI BpAIICHMs: CEUEHUs LUIuHApa (MapajyienbHO U
HEePIEHANKYIIIPHO OCH), CeYEeHUsl KOHYyca (IlapajuielbHble OCHOBAaHHUIO M MPOXOSIIME Yepe3 BEPIINHY),
CeYeHUs 111apa;

® 1ICIIOJIB30BATh METOBI IOCTPOEHUS CEYCHHMM: METOJ CIIEI0B, METOJ BHYTPEHHErO MPOCKTUPOBAHUSA,
METOJI IEPEHOCA CEKYLIEH INIOCKOCTH;

® J0OKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

® IPUMEHATh TI'€OMETpUUYECKHEe (aKThl [Js PEIICHUS CTEPEOMETPUUECKUX 3a/ay, IPearoJararoliux
HECKOJIbKO LI1aroB pelleHHsl, €CJIM YCJIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HEABHOM (hopme;

epeliaTh 3aJayd Ha J0Ka3aTelbCTBO MATEMAaTHYECKHUX OTHOIIEHHMH M HAXOXACHHE I€OMETPUYECKHX
BEJIMYNH;

® IPUMEHATh IIPOrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEpEOMETPUYECKHX 3a]1a4;

® IPUMEHATH IOJYyYEHHbIC 3HAHMUS HA NPAKTUKE: CPAaBHUBATh, aHAIM3UPOBAThb U OLICHUBATH pEaJIbHbIE
CUTyallud, IPUMEHATh H3YyYEHHBIE IIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOMCKA pEUICHUS
MaTeMaTH4ecKu CQHOpPMYJIUPOBAHHON MpOOJEMbl, MOJAEIUPOBATh pealbHbIE CHUTyallUM Ha fA3bIKE
T€OMETPHUH, UCCIIEN0BATh IOCTPOECHHBIE MOJECIIN C UCIIOJIb30BAHUEM I€OMETPUUECKUX IIOHATUIN U TEOPEM,
amnmapara anreOpbl, pelmarb MPaKTUYECKHE 3aJayd, CBA3aHHBIE C HAXOXJIEHHUEM TI'€OMETPHUECKUX
BEJINYMH;

¢ UMCTBb IIPCACTABIICHUSA 00 OCHOBHBIX dTamax Pa3BUTHA T'€OMCTPUU KaK COCTaBHOM YacTH (I)YH,Z[aMeHTa
Pa3BUTHS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb IPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIIBl M pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 000011eHNE U CUCTEMATH3AIHS 5 i
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 AHaMTHYECKast TEOMETPUS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 15 1
CUCTEeMaTHU3alus 3HAaHUU
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KpPYIJIBIX TEl
6 JBmxeHus 5 1
7 [ToBTOpenue, 0600IIEHNE U 17 )
CHCTEMAaTH3aINsI 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0
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Ne
n/n

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHust

DJIEeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IpaBUIa U300pAKEHUSI HA PUCYHKE IIIOCKOCTH,
NapauIeIbHBIX IPSAMbIX (OTPE3KOB), CEPEANHBI OTPE3KA

[TonsTHsa crepeoMeTpun: TOUKa, IpsiMasi, INIOCKOCTb,
npoctpaHcTBO. OCHOBHBIE IIPaBUIIa H300paKeHHs HA PUCYHKE
IUIOCKOCTH, MapaJljIeNIbHbIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

IlonsTus: MEPECCKArOIMECA IJIIOCKOCTH, IIEPCCCKAIOIINECCA
npsmMasg v MI0CKOCTb, MMOJIYIIPOCTPAHCTBO

[TonsTus: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS
IpsiMasi U IJI0OCKOCTb; TOJYIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE MPOCTEUIINX
IPOCTPAHCTBEHHBIX (DUTYp, HECYILIECTBYIOLINX OOBEKTOB

MHororpaHHuKH, H300pakeHUE MPOCTEUIITUX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOMUX OOBEKTOB

AXCHOMEI CTCPCOMETPHH U IICPBBIC CICACTBUA U3 HUX
AxcuoMsl CTCPCOMCETPHUH U IICPBBIC CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE CIEACTBUS U3 HUX.
CrniocoObl 3a1aHus IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U TIOCKOCTEH

10

11

N3o06pakenue ceueHuit mupamMu/isl, Kyoa v IpU3Mbl, KOTOpbIE
MPOXOJIAIT uepe3 ux péopa. Mzobpakenue nepecedeHus
MOJYYEHHBIX TIOCKOCTeH. PackparimBanue mocTpOeHHBIX
CEYEHHUH pa3HbIMU LIBETAMU

N306paxkenue ceueHnil mupamMuabl, Kyoa U MpU3MbI, KOTOPbIE
mpOXoIAT uepe3 ux péopa. M3o0pakeHue nepecedeHus
MOJIYYEHHBIX IJIOCKOCTEN. PackpamnBaHue NoCTpOEHHBIX
CEUEHUN pa3HBIMU IIBETAMU

12

N3ob6pakenue ceueHuit mupamMusl, Kyoa v IpU3Mbl, KOTOpbIE

IDOXOO9T yeheld ux neona. MzobGnakenue neneceucHuss
P i epe pebpaid3o00p c-Hepece

[okymeHT ¢

H3NAHYBYHCHOHHDY HADEKNCTE N (BACK04LIABAHHICETTIO CHIOOBEHIX

B 3NIEKTPOHHbIH

Ctpanuua 13 u3 27. Ctpanuua cosgara: 08.10.2024 10:17

o X ZHERTFURTIOIN
=¥ TATAPCTAH




cedyeHui Pa3HBIMHU [IBETAMU

13

14
15

N3o00pakeHne ceueHni MupaMu/ibl, Ky0a U IPU3MbI, KOTOpPhIE
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TIOCKOCTEH. PackpanimBaHue mOCTPOSHHBIX
CEYCHUH Pa3HbIMU LIBETaMU

MeToz ciie10B JUIsl IOCTPOEHUS CEUEHUN

Merton cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MePEeCEeUCHM I PSMBIX U TIJIOCKOCTEH

16

17

18

Merton ciefoB st ocTpoeHus ceueHuil. CBoiicTBa
IIEPECCUCHUN NPAMBIX U INIOCKOCTEN

[TocTpoenue ceuenuii B nupamujie, Kyoe mo TpéM TouKam Ha
péOpax. CoztaHne BEIHOCHBIX YEPTEXkKEH 1 3allUCh 11aroB
HOCTPOCHMUSI

[TocTpoenue cedenuit B mupaMuzie, Kyoe 1mo TpéM ToukaM Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
TIOCTPOCHHSI

19

[TocTpoenue cedenuit B mupamuzie, Kyoe 1mo TpéM ToukaM Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
TIOCTPOCHHSI

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKaMm Ha
pé6pax. Co3maHne BHIHOCHBIX YEPTEKEH U 3aIUCh IIaroB
MOCTPOCHHUS

21

22

23

[ToBTOpenue mianumerpuu: Teopema 0 MPONMOPIUOHAIBHBIX
otpeskax. [lomobue TpeyroabsHUKOB

IToBTOopenue nnanumerpun: Teopema Menenas. Pacuers! B
CEUYEHMX Ha BBIHOCHBIX uepTexax. Mcropus pazsutus
TJIAHUMETPUHU U CTEPEOMETPUHU

KonTtponbHas padora "Akcuomsl crepeomerpun. Ceuenus"

24

25

Pabora Haz ommbkamu. B3anMHoe pacnosoxkeHne npsMbIX B
npoctpancTBe. CkpenuBaromuecs npsmoie. [Tpu3Haku
CKpeIMBaOIUXCs NpsaMbIX. [lapaiensHbie TpsiMbie B
IPOCTPAHCTBE

TeopeMa 0 CyIeCTBOBAHUH M €IMHCTBEHHOCTH MPSMON
napajuleJIbHOM JaHHOU IIPSIMOM, IPOXOIALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKallled Ha JaHHOM npsmoi. Jlemma o
NIEPECCUCHNUH MAPAIUICIIBHBIX MPAMBIX IUIOCKOCTBIO

ﬂcu(gl\gum;
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napaJuleIbHbIX MPSAMBIX. Teopema 0 CKpelUBaIOIIUXCs
IIPSIMBIX

27

28

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajuieIbHOrO MPOeKTHpoBaHus. M300paskeHne pa3HbIX
¢uryp B mapayuieIbHON MPOEKIMN

LentpanbHasi mpoeKIus. YTOJ C COHAIIPABICHHBIMU
CTOPOHAMHU. YTOJI MEXAY NPSIMbIMHU

29

30

31

32

3aauy Ha JOKA3aTeJIbCTBO U UCCIIEI0OBAHUE, CBSI3aHHBIE C
PAaCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

[TonsTHA: MapaJIenTbHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpancTie. [Ipu3Hak napamienbHOCTH NPAMON U
miockocT. CBOMCTBA MApaJLIEILHOCTH MPSIMON U TIIIOCKOCTH

I'eomerprueckue 3a1a4n Ha BBIYUCIICHUE U I0KA3aTENBCTBO,
CBSI3aHHBIE C N1APAJIJICIIBHOCTBIO NIPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceueHus, IPOXOIALIETO YEPE3 NaHHYIO NPSMYIO
Ha 4epTexe U NapajuIesIbHOrO Apyrou npsmou. Pacuér
OTHOLLUEHUH

33

[MapasnenbHas MPOEKIHS, TPUMEHEHUE IS TOCTPOCHHUSI
cedyeHuit Kkyoa u nmapaienenumnena. CBoicTBa
napasuieNienunena u Ipu3Mbl

34

35

36

37

38
39

[TapannensHble mmockocTy. [Ipu3Haky nmapanneabHOCTH IBYX
IJIOCKOCTEN

Teopema o napamieIbHOCTU U €IMHCTBEHHOCTH TIOCKOCTH,
IIPOXOJAIIEH Yepe3 TOUKY, HE IPUHAAJIEKAILYIO TaHHON
IIJIOCKOCTH U CJIEICTBUS U3 HEE

CaolicTBa napasuieabHbIX IIOCKOCTEN: O MapaIeIbHOCTH
IPSIMBIX TIEPECEUEHUS IIPU NIEPECEUEHNH IBYX NapAJUIEIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapanieNbHbIX MIIOCKOCTEN: 00 OTpe3Kax
napaijaCIbHBIX MPAMBIX, 3aKJII0OYEHHBIX MCXKIOY
NapauIeIbHBIMU IIJIOCKOCTSMU; O IEPECEUEHHUH NTPSIMOM €
ABYMSA TapaJlJICIbHBIMU IIJIOCKOCTAMUA

[ToBTopenue: Teopema [ludaropa Ha niaockoctu
[ToBTOpEHUE: TPUTOHOMETPHS IPSAMOYTOIBHOTO
TpPEYrojabHUKa

ﬂcmﬁsgeum;
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41 Brruncnenue uiMH OTpE3KOB B KyOe U MPSIMOYTOJILHOM
napajuleenunene

4 [IepnieHIUKYIAPHOCTD HpsIMoiz"I u 1ockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTU IPSIMOM U TNIOCKOCTH

43 [leprieHAMKYASIPHOCTH Hp}IMO\I:/'I U iockocTu. [Ipusnak
NEPIEHIUKYISIPHOCTU IPSIMOM U INIOCKOCTU
TeopeMa 0 CyIeCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM,

44 MPOXOJIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHANKYJIAPHOH K INIOCKOCTH

45 [InockocTu ¥ neprneHANKYISIPHBIE UM IIPSIMBIE B
MHOTOTpaHHHMKaX

46 [InockocTy U nepneHAUKYISPHBIE UM IIPSIMBIE B
MHOTOTpaHHHKaX

47 [lepnennukynsp u HaknoHHas. [locTpoenue nepneHauKymIsapa
U3 TOYKH Ha IPSIMYIO

48 [lepnenaukynsip u HaknoHHas. [locTpoeHue neprneHauKymnspa
13 TOYKH Ha IPSIMYIO

49 Teopema o Tpéx neprneHAnKyIsApax (mpsmMas u oopaTHasi)

50 Teopema o Tpéx neprneHAnKyIsApax (mpsimMas u oopaTHasi)

51 Yroa Mexay CKpelMBarOIIMMHCS IPSIMBIMU

57 [Touck neprneHuKyIspHbIX HPAMBIX € IOMOILIbIO
NEPIEHUKYISIPHBIX INIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE

54 ITocTpoenue ceueHnit Ky6a,v IIPU3MBI, TPAaBUIIBHON NMUPaMUIBbI
C IOMOIIBIO OPTOTOHAIBHOM MPOEKIINH

55 [TocTpoenue ceuennii Ky6a,v IIPU3MBI, TPABUIILHON MUPAMUIBI
C IOMOIIBIO OPTOTOHAIBHOW MPOEKIIUH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
[InockocTu cuMMeTpuii B MHOTOIpaHHUKAX

57 [Ipu3Hak nepneHuKyIIpHOCTH MPSMON U TUNIOCKOCTH KaK
CIIEICTBUE CHMMETPUU

58 [IpaBusIbHBIE MHOTOIpAaHHUKHU. PacyéT paccTosHUN OT TOYKH
J10 INIOCKOCTHU

59 [IpaBuiIbHBIE MHOTOIPaHHUKU. Pacy€T pacCcTOSHUN OT TOYKH
JI0 TUNIOCKOCTH

[okyMeHT cuanegg%geokép%HgoH:y %g&g’ I,\}'_,!@’Bg,l@ W%B-’?R%Ino%g%%bemg?ioga !Bgl“ B INTEKTPOHHBIN
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TOYKH 110 MapaJUICILHON IIPSIMOI

61 CABur 1o HemnapasuiebHON MPSAMOW, U3MEHEHUE PACCTOSTHUM

62 KOHTpOJILHUaﬂ paboTta "B3a1/n\fHoe PacIoJIOKEHUE NPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE
Pabora Hag ommbOkamu. [loBTopeHue: yroin Mexay npsMbIMU

63 Ha MJIOCKOCTH, TPUTOHOMETPHSI B IIPOU3BOJIEHOM
TPEYroJbHUKE, TEOPEMA KOCUHYCOB

64 [ToBTOpEHME: YrOa MEXKY CKPEIIUBAIOIIUMHUCS IIPSIMBIMU B
IPOCTPAHCTBE

65 ['eomeTpuueckre METO bl BBIYMCICHUS YIiIa MEXy IPSIMbIMU
B MHOTOTpaHHHUKaX

66 JIByrpanssiii yroj. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO
yria

67 [lepnennukynspHeie maockoctu. CBOMCTBA B3aUMHO
HEepIEHIUKYIISPHBIX INIOCKOCTEH
[Ipu3Hak nepneHauKyIspHOCTH IIOCKOCTEH; TeopemMa o

68 HpsIMOM NIEpeCceYeHUsI IBYX IIOCKOCTEH MepIeHANKYIISIPHBIX
TpeTheil MI0CKOCTU

69 Hp}IUMOYFOJ'IBHHﬁ napajiesienunes; Kyo; u3sMepeHus,
CBOICTBa MPSAMOYTOJILHOTO MapaJljiesienumneaa

70 Teopema o AMAroHaJN NPSMOYTOBHOTO NapaUIeNenuiesa i
CIIEJICTBUE U3 HEE

71 CrepeoMeTpHuueckre U IPUKIIaJHbIE 3a]Ja4l, CBA3aHHBIE CO
B3aMMHBIM PACIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTH

7 [ToBTOpEHME: CKpELIMBAIOIIUECS NPSMBIE, TapAJIICIbHbIE
IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPaHHHUKAX
[Tapa napaienbHbIX IOCKOCTEHN Ha CKpPEeIMBAIOIINXCS

73 IPSIMBIX, PACCTOSIHUE MEXKY CKPEIIMBAIOIIMMHUCS NPSMBIMH B
MPOCTBIX CUTYAIHSIX

74 PaccrostHie OT TOUKM /10 MIIOCKOCTH, PACCTOSTHUE OT MPSAMOit
JI0 IIJIOCKOCTH

75 Boruncnenue paccTosIHUN MEXAY CKPELLMBALOLUMHCS
IPSIMBIMU C TIOMOILBIO NEPIEHIUKYIISIPHOM MIIOCKOCTH
TpéxrpaHHbIil yroJ, HEPaBEHCTBA JJIsl TPEXTPAHHBIX YIJIOB.

76 Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIs
FPEXFPAHHOre-YHAd
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77 DneMeHTHI CPEepUIECKO TeOMETPUH: T€0Ie3NUECKHUE JTHHUH 1
Ha 3emiie

78 KonTponpHas padora "Yriibel u pacctosHus" 1

79 'I"a60Ta Haj ommOkamu. CucTeMaTu3anus 3HaHUH 1

MHOrorpaHHuK 1 €ro 3JeMeHThHI"

80 [Tupamuaa. Bunsl nupamua. [lpaBunbHas nupamuia 1

81 ITpusma. [Ipsamas u HakaoHHas npu3Msbl. [IpaBriibHas pru3ma 1

32 [Ipsamoii napaiuienenunes, NpsIMOYTroabHbBIN MapaieenuIe]l, 1
KyO

83 Brinykibsie MHOTOrpaHHuKU. TeopeMa Ditnepa 1

24 Boinykibie MHOTOrpanHuku. Teopema Ditnepa. [IpaBuibHbie 1
Y TIOJIYIIPABUJIbHBIE MHOTOTPAaHHUKH

85 KonTposabHas padora "MHuororpaHHuKT" 1

36 Pabora Hag ommOkamu. [ToHsiTe BeKTOpa Ha MJIIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BEKTOpOB 1

89 [IpaBusno nmapasienenumnena 1

90 YMHOXEHHEe BEKTOpa Ha YHCIIO 1

91 Pa3n0>1<veHHe BEKTOpa 10 0a3ucy TpEX BEKTOPOB, HE JISKAIINUX 1
B OJIHOU IJIOCKOCTH

92 CkansipHO€ NMpOU3BEICHHE 1

93 Brruncnenue yria Mex1y BEKTOpaMU B IIPOCTPAHCTBE 1

94 [IpocrTeiimme 3aga4n ¢ BEKTOpaMH 1

95 [IpocrTeiimme 3aga4n ¢ BEKTOpaMH 1

96 [IpocrTeiimme 3aga4u ¢ BEKTOpaMH 1

97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1

98 O0001IeHne 1 cUCcTEMaTU3aINs 3HAHWUI 1

99 O0001IeHne 1 cUCcTEMaTU3aINS 3HAHWUI 1

100 Hrorosas koHTponbHas pabota/IIpomexxyTouHas 1
aTTecTanmoHHas pabora 3a 10 kimacc

101 Pa6OT'<;t Haj omrOokamu. O000IIEHNE U CUCTEMATH3 AN 1
3HAHUN

102 O000111eHNe U cHCTeMaTU3allus 3HaHU| 1

Doy HddaE: KB $d36e. W6 69 Bs HBO0bIP& A R ANIMEinasosa r.o. 102 =g 3IEKTPOHHbIH
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IHOYPOYHOE INTAHUPOBAHMUE

11 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
o
‘:;H Tema ypoka Beero Kourpoabnble IIpakTuyeckue i[:;:eﬂl/lﬂ :)I;l[()l;l;z?;fenbn
padoThI padoThI bIe pecypebl
1 [ToBTOpenue Tembl "KoopinHaThel BEKTOpa HA IJIOCKOCTH U B 1
npocTpaHcTse"
2 [ToBTOpenue tems! "CkansipHoe npou3BeAeHUE BEKTOPOB" 1
3 [ToBTOpenue Temsl "Bpruucienue yriia Mexxay BEKTOpamMH B 1
npoctpaHcTae”
4 [ToBTOpenue Temsl "YpaBHEHUE TPSAMOIL, IPOXOAIIEH uepes3 1
IBE TOYKHU"
5 VYpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTHU B 1
oTpe3Kax
6 YpaBHEHME IJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
oTpe3Kax
BekropHoe npousseneHue 1
JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrpaMMUPOBaHUE 1
JIuHeliHbIe HEPABEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHHE 1
10 AHaIUTHYECKHE METO/Ibl pacuéTa yriia Mexay NpsSMbIMU B 1
MHOTOTpaHHHUKaX
1 AHaJIUTHYECKHE METO/IBI pacuéTa yriia Mexay INIOCKOCTSIMU B 1
MHOTOTpaHHHUKaX
12 ®opmysa pacCTOSHHS OT TOUKH /10 INIOCKOCTH B KOOPAMHATAX 1
13 Haxoxaenue paccTosiHuI OT TOYKHU A0 INIOCKOCTH B KyOe 1
14 Haxosnenue paccTossHUM OT TOYKHU A0 IUIOCKOCTH B 1
IIPABWJIBHOMN NUpaMuze
15 KounTponbHas pabota "AHanuruueckas reometpus” 1 1
HowghebH cosnai s o o A D A QTR DAL ! B STERTPORHBIA
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17 CedeHuss MHOTOTPAHHUKOB: METOJI CIIEA0B
18 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE MIOCKOCTH,
NIepECEUEHMS IIPSIMBIX U TUIOCKOCTEN
19 [TapannenbHble NpsiMbIE U IUIOCKOCTH: NTApAJIJIEIIbHBIE CEUEHUS
20 [TapannenbHble TPSIMbIE U INIOCKOCTH: PACYET OTHOLICHUH
)1 [TapamienbHble TPSIMbIE U IJIOCKOCTH: YIIIbI MEXKITY
CKPEILIUBAIOIIMUMUCS TPSIMBIMU
[lepnenauKynsipHbIE TPSIMBIE U INTIOCKOCTH: CTaHJAPTHBIE NAPhbl
22 NEPHEHANKYJISPHBIX INIOCKOCTEN U IPSIMBIX, CAMMETPUHU
2
MHOTOI'PAaHHUKOB
7 [lepnieHauKynsipHBIE IPSMBIE U TUIOCKOCTU: TEOPEMA O TPEX
NEepHEHANKYIIApax
24 [lepnienquKyIsIpHBIC TIPSMBIE U TUIOCKOCTH: BBIYUCIICHHS IJTUH
B MHOTOTpaHHUKAX
25 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB, (DOPMYIIBI JIJIs
TIoniael, cooopakeHus Mo I00usI
2% [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (DOPMYIIBI JIJ1s1
ioniaiel, cooopakeHus moaoous
7 [ToBTOpEeHME: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI TS
TJI0IIAJIEH, COOOpaXKEeHUs TTIOI00Ms
)8 [Inomany ceyeHnt MHOTOIPaHHUKOB: TIJIOIAU TOBEPXHOCTEMH,
pa3pe3aHusi Ha 4acTH, COOOpakeHUs 0100UsI
29 [Inomany ceyeHMt MHOTOIPAaHHUKOB: TIJIOIA U TTOBEPXHOCTEMH,
pa3pe3aHus Ha 4YacTH, COOOpaKeHUs MO00us
30 KonTposasHas pabora "[loBropeHne: MHOTOTpaHHUKH, CEYEHHSI
MHOTOIPAHHUKOB"
31 O061éM Tena. OOBbeM MPSIMOYTOJIBHOTO MapalieNenunea
1 3anmaun 00 yABOeHUHU Ky0a, 0 KBajpaType Ky0a; o TpUCeKIIUU
yria
1 CrepeoMeTrpuueckre 3aauu, CBSI3aHHbIE ¢ 00BbEMOM
PSIMOYTOJIBHOTO Tapajliesenurnea
34 1IpuknaaHbIC 3a1a4, CBSI3aHHBIC C BLIYUCIICHUEM O0BbCMa )
[okymeHT co3aaH B anekTpoHHo chopme. Ne 7501 08.10.2024. cnonuutens: Funsasosa .@. ' ITEKTPOHHBIH
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IPsIMOYTOJILHOTO Tapasiesenurneaa

35 O06BEM npsAMOi IPU3MBI

36 CrepeoMeTpHuuecKkre 3ajauu, CBI3aHHbIE C BHIYHCICHUEM
00BEMOB MPSAMOIA TPU3MBI

37 [IpuknagHbie 3a1a9u, CBI3aHHBIE C 00BEMOM MPSAMON MTPU3MBI

33 Boruncnenne 00bEMOB TeI ¢ TOMOIIBIO OMPEICIEHHOTO
uHTerpana. OObEM HaKJIOHHOW TPU3MBI

19 Boruncnenne 00bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpaa. O6bEM TUpaMuIbl

40 ®opmyna o6bpéMa mupamuiel. OTHOIIEHHE 00BEMOB THPAMHU/T C
o0LINM YTIIOM

41 ®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00BEMOB TTHPAMHU]T C
00LINM YIJIOM

4 CrepeoMeTpHuueckue 3aauu, CBI3aHHbIE C 00bEMaMU
HAKJIOHHOM MPU3MBI

13 CrepeoMeTpHUeCKHE 33]a4H, CBSI3aHHbBIC C 00bEMaMuU
MUPAMU/IBI

44 [Mpuknanueie 3agaun mo Teme "OO0BbEMBI TeN'", CBA3aHHBIE C
00BEMOM HAKJIOHHON TPU3MBI

45 [Ipuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C
00BEMOM MTUPaMHUIbI

46 [Ipumenenne 06bEMOB. Beruncienue paccTossHus 10
MJIOCKOCTH

47 KonTponsnas pabora "O6bEM MHOrOrpaHHuka"

43 HunuHapudeckasi MOBEPXHOCTh, 00pa3yromIne
HUJIUHAPUYECKON TOBEPXHOCTH

49 Humuaap. [pamoii kpyrosoi nunuuAp. [nomans
MOBEPXHOCTHU IUTUHIPA

50 Konunyeckasi TOBEpXHOCTh, 00pa3yroIie KOHUYECKOM
noBepxHocTu. Konyc

51 CeueHue KOHYca IIIOCKOCTHIO, TApAJLIEIbHOM IITIOCKOCTH
OCHOBaHMS -
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57 VYceu€nnsiii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX |
KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHONW MOBEPXHOCTH 1
KOHYyca

54 [Tnomaae 6OKOBOW MOBEPXHOCTH U IMOJTHON TTOBEPXHOCTH 1
KOHyca

55 CrepeomeTprUecKHe 3a1a4M Ha I0KA3aTEIbCTBO U |
BBIYHCIICHHE, IOCTPOCHUEM CEUEHUN UITUHIPA, KOHYCa

56 CrepeomMeTprUecKHe 3a1a4M Ha I0KA3aTEIbCTBO U |
BBIYHCIICHHE, TOCTPOSHUEM CEUEHUH TUITUHIpPA, KOHyCa

57 [IpukitanHble 3aa4n, CBSI3aHHbIE C LIWIHHIPOM 1

58 [Ipukitagubie 3a1a4m, CBSI3aHHBIE C [MJIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuyenue chepsl 1 mapa ¢ mIockocThio. Kacanue mapa u |
chepsl IIIOCKOCTRI0. Bua u n300paxeHue mapa

61 [Tepeceuenue cdeprl u mapa ¢ WIOCKocThi0. Kacanue mapa u |
chepsl IIIOCKOCTHI0. Bua u n300paxeHue mapa

62 VpaBuenue chepsl. [Lnomans chepsl u e€ yacteit 1

63 Cummerpus chepsl 1 mapa 1
CrepeomeTpHruecKue 3aa4u Ha I0Ka3aTeIbCTBO U

64 BBIYHCIICHHE, CBSI3aHHBIE CO c(Pepoit U Iapom, MOCTPOECHUEM UX 1
CEUYCHHI MIOCKOCTHIO
CrepeomeTpruecKkue 3ajauu Ha I0Ka3aTENbCTBO U

65 BBIYHCIICHHE, CBSI3aHHBIE CO c(Pepoit U ImapoM, MOCTPOECHUEM UX 1
CEUYCHHI IIOCKOCTHIO

66 [IpuknanHblie 3a1a4u, CBsI3aHHBIE CO c(hepoii U IMapom 1

67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BHIYUCIICHUS B |
OKPY>KHOCTH, CTaH/IaPTHBIC MO 100U

68 Paznuunbie KOMOMHAIIUY TEI BPAIllEHUsI U MHOTOTPAHHUKOB 1

69 3amaun o Teme "Tena ¥ MOBEpXHOCTH BpamieHus " 1

70 3amaun o Teme "Tena ¥ MOBEpXHOCTH BpamieHus " 1
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72 O06Bém munuHapa. TeopeMa 06 00bEME MPSAMOTO MIIMH]IPA

7 Beruncnenue 00bEMOB TeI ¢ TOMOIIBIO OMPeNeIEHHOTO
unTerpana. O6bEM KoHyca

74 [Tnomaau 60KOBOM U MOTHON TOBEPXHOCTH KOHYCA

75 CrepeoMeTpHuuecKre 3aja4ul, CBI3aHHbIE C BHIYHCICHUEM
00BEMOB LIMITUH/IPA, KOHYCA

76 [Mpuknanneie 3apauu o Teme "OObEMBI U IIIOMAAH
noBepxHocrei Ten"
O0BEM mrapa u mapoBoro cekropa. Teopema 00 00bEMe mapa.

77 [Tnomans chepsl. CTrepeomeTpudecKre 3a1a4u, CBI3aHHBIC C
BBIUMCJIEHHEM 00BEMOB Il1apa, IIapOBOr0 CErMEHTA U LIIapOBOTO
CeKTopa
[Ipukiagueie 3anaun mo Teme "OOBbEMBI TeN'", CBA3aHHBIC C

78 00BEMOM mmapa u miomaaso chepbl. COOTHOMICHUS MEXKIY
TUIOINAASIMHA TTOBEPXHOCTEH 1 00BEMaMU TOJOOHBIX Tell
[Tomo6ubIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa pu

79 nonobun. CTepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB TEJ U IUIOIIAJIeH MOBepXHOCTEH

20 KonTponsHas padora "[1no1maam mnoBepxHoCcTH U 00BEMBI
KpYIJIbIX Ted"

21 JBuxenus npoctpancTBa. OtoOpakenus. J{BrxkeHus u
paBeHcTBO (puryp. OO1IHEe CBONCTBA IBUKEHUM

2 Bune! nBmkeHuit: napanienbHbI IEPEeHOC, IEHTpaIbHas
CUMMETpPHUS, 3epKajbHasi CHMMETPHS, TIOBOPOT BOKPYT MPSIMOH

83 [IpeobpazoBanus momoous. [Ipsimas u chepa Diinepa

84 I'eomeTpuueckue 3aaun Ha TIPUMEHEHHUE JIBIKCHUS

85 KonTposabHas pabora "BekTops! B mpocTpancTse”
Ob6o6maroee noropenue 11 nMoHATUI 1 METOJZIOB Kypca

86 reomerpun 10—11 kmaccoB, cucremaTuzanus 3HaHH:
"ITapanienbHOCTh MPSMBIX U IJIOCKOCTEN B IpOCTpaHcTBE"

%7 Ob6o6maroee noropeHue 11 nMoHATUI 1 METOJIOB Kypca
reoMerpui10—11 KnaccoB, cUcTeMaTH3 AU SHAHKIL:
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"BekTops! B mpocTpaHcTse"

88

Ob6o6maromee noropenue 11 nMoHATUI 1 METOJIOB Kypca
reomerpuu 10—11 kinaccoB, cucremaTusanus 3HaHUM:
"BekTopsbl B npocTpaHcTse"

&9

O6o6maromee nopropenue 11 moHsTHI U METOZOB Kypca
reomerpun 10—11 kiaccos, cucremarusanus 3Hanuii: "O0beM
MHOTOrpaHHHKaA"

90

91

92

O6o6maromee nopropenue 11 moHSATHI U METOZOB Kypca
reomerpun 10—11 kiaccos, cucremarusanus 3Hanuii: "O0beM
MHOTOrpaHHHKaA"

O6o6mmaromiee nopropenue 11 moHsTHil U METOAOB Kypca
reomerpuu 10—11 kimaccoB, cucremaTu3aius 3HaHUM:
"TTnomaay moBEpXHOCTH ¥ O0BEMBI KPYTIIBIX T

O6o6mmaromiee nopropenue 11 moHsTHl U METOAOB Kypca
reomerpuu 10—11 kinaccoB, cucremaTu3aiys 3HaHU:
"ITnomany noBepXHOCTH U 00BEMBI KPYTIIBIX Tet"

93
94

Wrorosas koHTpoJibHasA paboTa

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AIUS 3HAHHUI

96

97

98

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Hcropust pa3BuUTHS CTEPEOMETPUM KAK HAYKH U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT Ui
Hctopust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B
pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hctopust pa3BUTHA CTEPEOMETPUM KAK HAYKH U €€ POJIb B
pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

100

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B

TUU
[okymeHT ¢

»3nd1A8 BAEIHHEHHOPREHE NbH X H BRKOBOPH Mk dh PP RS b1 .

[
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TEXHOJIOTUN

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B

101 pPa3BUTHHU COBPEMEHHBIX UHXEHEPHBIX U KOMITBIOTEPHBIX 1
TEXHOJIOTUI
Hcropus pasBUTHs CTEPEOMETPUH KaK HAYKU U €€ POJIb B
102 Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

['eomerpus. 10— 11 xmaccs! : y4e0. ams o0eoOpas3oBar.
yapexaeHul : 6a3oBbiil u npodui. yposau / [JL C. AtanacsH,
B. @ . byrysos, C. b. Kagomues u ap.]. — 18-e uzn. — M. :
[Ipoceemienue

METOAUYECKHUE MATEPHUAJIbI IJ151 YYUTEJIA

3uB b.I'. 'eomerpust. lunakruaeckue matepuainsl. 10 kiaacc. ba3oBbiit 1 yriyOiaeHHBIH YPOBHHU
JIutBunenko B.H., batyruna O.A. I'eomerpus. 'otoBumes k EI'D. 10 kiace

I'eomerpus. [Toypounsie pazpadbotku. 10—11 kmaccl :

yue0. mocobue s 001eoopa3oBar. opranu 3anui /

C. M. CaaksH, B. @. by ty30B. — M. : [IpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [JOK
prosv.ru
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