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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 I1ukna. IlockonbKy JiorMueckoe MblIeHHE, (OpMUpYEMOEe INpU  HU3Y4YEHUHU
00y4aroImuMHUCs TOHATUHHBIX OCHOB I'€OMETPUH, IPU JI0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH IICTIOUKH
JIOTUYECKUX YTBEP)KICHUM IpU PEIIEHUH IeOMETPUYECKHMX 3a]lad, YMEHHUE BBIIBUraThb U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCHOJb3YIOTCA IPU PELICHUM 3aJad eCTECTBEHHO-HAay4dHOIo IMKJIa, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Llens ocBoeHuss mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE — pa3BHTHE
WH/IMBUIYAIBHBIX CIIOCOOHOCTEH OOy4YarommMxcsi MpPH M3YYEHWH TEOMETPUH, KaK COCTaBIISIOLICH
npeaMeTHOM obnactu «MaTteMmaTuka 1 MHGOpMaTHKay yepe3 obecriedeHne 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 3aJayaMM Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpOBHE, pacCIIUpPSIOLUMH U
YCUJIMBAIOLIUMU Kypc 6a30BOT0 YPOBHSI, SBIISIOTCS:

pacipeHue MpeaCcTaBIeHHsI O TEOMETPUU KaK 4acTH MHPOBOW KYJIbTYpHl M (POPMUPOBAHUE OCO3HAHUS
B3alMOCBS3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

¢dbopMHUpoBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (QUrypax Kak O Ba)KHEMIIMX MaTeMaTHYECKUX
MOJIEJIAX, TO3BOJISIIOIIMX ONUCHIBATh M H3ydaThb pa3HbIC SBJICHUS OKPYXKAIOLIEro MHpa, 3HaHUE
MOHATUMHOTIO anmnapara 1no pasjaeny «CtepeoMeTpus» ydeOHOTo Kypca reOMEeTpUu;

dbopMHUpOoBaHHE YMEHHUs BIIQJAECTh OCHOBHBIMU TOHSATHSAMH O MPOCTPAHCTBEHHBIX (QUTypaX M UX
OCHOBHBIMHM CBOWCTBaMHM, 3HaHHE TeopeM, (OpMYJI M yMEHHE HUX NPHUMEHSATh, YMEHUS JOKa3bIBaTh
TEOpEeMbI U HaXOAUTh HECTAaH/IapPTHBIE CIIOCOOBI PELIeHUs 3a/1ay;

(bopMHpOBaHNE YMEHHUS PACIIO3HABATh HA YepTEXkaxX, MOJEISIX U B PEAbHOM MHpPE MHOIOTPAHHUKH U
TeJa BpaIleHUs], KOHCTPYUPOBATh T€OMETPUUECKUE MOIEIIN;

¢dbopMHpoBaHHE TOHUMAHHS BO3MOXHOCTH AaKCHOMATHYECKOTO IMOCTPOEHHUS] MaTeMaTUYeCKUX TEOpHUH,
(dbopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH MIPU MPOBEIEHUH PACCyKICHUH;

(¢bopMUpOBaHME YMEHHs BIAJAETh METOJaMHU J0Ka3aTeJIbCTB M alNrOPUTMOB pELIEHUs, YMEHHUS HX
MIPUMEHSITh, MPOBOJUThL JOKA3aTElIbHbIE PACCYXJCHUS B XOJI€ PEIICHUS CTEPEOMETPHUYECKHX 3aJad U
3aJ]ayu ¢ MPAKTUYECKUM COZAep)KaHueM, (pOpMUPOBaHUE MPEACTaBIECHUS 0 HEOOXOUMOCTH J1I0Ka3aTeIbCTB
npu 0OOCHOBAHWM MAaTEMAaTUYECKUX YTBEPXKJIEHHH M pOJM aKCHMOMAaTHUKU B MPOBEACHUU JI€AYKTHUBHBIX
pacCyXIEHHUI;

pa3BUTHE U COBEPILIEHCTBOBAHUE HWHTEIIEKTYaJbHBIX W TBOPUYECKHUX CIOCOOHOCTEW OO0ydJarommxcs,
[I03HABATEIbHOM AaKTMBHOCTH, HCCIIEJOBATEIbCKUX YMEHHWM, KPUTHUYHOCTH MBILIUIEHUS, HWHTEpeca K
U3Y4YEHHIO T€OMETPHH;

¢dbopMupoBanue (GYHKIIMOHAJIBHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHUS pacro3HaBaTh
MPOSIBJIEHUSI TE€OMETPUUECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUX W TpH U3YYCHUHM JPYIHX YUeOHBIX IpPEJAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEM, MOJAEIUPOBAHUS pEAIbHBIX CUTYallUHd, HCCIEJOBaHUS IIOCTPOEHHBIX MOJENEH,
MHTEPIPETALMH MTOJIyY€HHBIX PE3yIbTaTOB.

OCHOBHBIMU cOZepKaTEeIbHBIMU JUHUSAMH yueOHoro kypca «['eomerpusi» B 10—11 kiaccax sBIstOTCA:
«[IpsiMple M TIOCKOCTH B TIPOCTpaHCTBE», «MHororpanHuku», «Tena BpameHus», «BekTtopsl u
KOOpPJMHATHI B IPOCTPAHCTBEY, «/[BUIKEHUS B IPOCTPAHCTBEY.
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ChopmymupoBannoe Bo ®PI'OC COO TtpeboBaHUE «yMETh ONMEPUPOBATH MOHITHSIMHU», PEICBAHTHBIMU
reoMeTpur Ha yriyonéHHoMm ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COACPKATEIbHBIM
JTUHUSAM yde0HOro Kypca, a (GOpMHUPOBaHHE JIOTMYECKHMX YMEHUH paclpeenseTcss HE TOJIbKO II0
COJIEp>KaTEeIbHBIM JIMHUSIM, HO U 1O rojgam odOydenus. CoaepikaHue oOpa3oBaHHUs, COOTBETCTBYIOIIEE
IpeIMETHBIM pe3yibTaTaM ocBoeHus DenepalibHOil pabouyeil mporpaMMebl, pacrpeneaEHHbIM M0 ToAaM
o0OydeHus, CTPYKTYPUPOBAHO TaKHUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUITHAIBLHBIM BOIIPOCAM
o0yyJaromuecs: 00paIagTuch HEOAHOKPATHO. DTO MO3BOJSET OPraHU30BATh OBJIAZICHUE T€OMETPHUUECKUMU
MOHATUSIMH U HABbIKAMH  IIOCJIEIOBATeIbHO M IOCTYHAaTelbHO, C COONIOJACHHEM MPHUHIIMIIA
MIPEEeMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYATh B OOIIYI0 CHUCTEMY TI€OMETPHUUYECKUX MpPEICTaBICHUN
oOyJaromuXxcsi, pacmupsis 1 yrayousist €€, o0pa3ys MpOYHbIE MHOKXECTBCHHBIE CBSI3U.

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

co3iath ycioBus A auddepenHuumanuu oOydeHus, MOCTPOCHUS WHAMBUAYAIbHBIX 00pa3oBaTEIbHBIX
porpaMM, OOECHEeUUTh YIIIYOIEHHOE H3Y4YeHHE T€OMETPHHM KaK COCTaBJISIOUIeH ydeOHOro mpeamera
«Maremarukay,;

MOJTOTOBUTh OOYYAIONIUXCS K TPOJOJDKEHUIO W3YYCHHS MaTeMaTHKH C y4€TOM BBIOOpa Oyaylien
npodeccuu, obecrieunBas MPEeeMCTBEHHOCTh MKy OOLIUM U MPodecCuOHAIBHBIM 00pa30BaHUEM.

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 TIOHATHS CTepeoMeTpuu. Touka, mpsMasi, TUIOCKOCTh, MpocTpaHCcTBO. [loHsiTHE 00
aKCHOMAaTUYECKOM IOCTPOEHUHU CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHHME TOpSAMBIX B MPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajulelibHble U
ckpeuuBaromuecss npsmele. [lpu3Haku ckpemmBarommxcss npsaMmeix. [lapamnenbHOCT OPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: Mapaljie/ibHbIE MPSIMbIE B MPOCTPAHCTBE, MAPATIIETBHOCTh TPEX MPSMBIX,
napajuieIbHOCTh MPsIMOM M TtockocTH. [lapamienbHoe M IEeHTpaIbHOE MPOEKTUPOBAHUE, U300pakeHUE
¢buryp. OcHOBHBIE CBOMCTBa MapajlielbHOIO MpoeKTupoBaHus. M3o0paxkeHue ¢Guryp B napajieibHON
MPOEKUMU. YTIIBI C COHANPABICHHBIMU CTOPOHAMHU, YroJl MEXJIYy HPSIMBIMH B IPOCTPAHCTBE.
[TapajienpHOCTh IUIOCKOCTEH: NapaJIeNbHbIE IIJIOCKOCTH, CBOWCTBA IApPAJUICIBHBIX IIJIOCKOCTEH.
[Ipocreiimme MpOCTpaHCTBEHHBIE (UTYPHl HA IJIOCKOCTH: TETpa’p, MapajuiesenuIesl, MOCTPOCHUE
CEUYCHUU.

[lepneHUKyISIPHOCTh MPSMOM M IUIOCKOCTU: NEPHEHIAUKYISIPHbIE NPSIMbIE B MPOCTPAHCTBE, MPSMbIE
napajuieJibHbIe W TEPICHAUKYJISPHbIE K IIJIOCKOCTH, IPU3HAK TMEPIEHIUKYISIPHOCTA TPSIMON U
IUIOCKOCTH, T€OpeMa O MpsSMOMl NEepNeHIUKYIIpHOU IIOCKOCTU. OpPTOroHaIbHOE NPOEKTHUPOBAHUE.
[lepneHuKkynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSAHHE OT MPsAMOM A0
IUIOCKOCTH, MPOEKIUs (GUrypbl Ha TUIOCKOCTh. [lepHeHAUKYISIpHOCTh IUIOCKOCTEH: MpH3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nepueHauKyIspax.

VYriael B OPOCTPAHCTBE: Yroa MEXAY MNPSIMOM W IUIOCKOCTBIO, JIBYTPAHHBIA YIOJI, JIMHEWHBIA YroJl
JIBYTPAaHHOrO yriia. TpéxrpaHHbIi U MHOTOrpaHHble yribl. CBOMCTBA IJIOCKMX YIJIOB MHOTOTPAHHOIO
yria. CBoICTBa IIOCKUX U JABYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB JIJIsi
TPEXTPAHHOIO yIJIA.

MHOrorpaHHUKH

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOTpaHHUKa. [Ipu3ma: n-yroinpHas npusma, npsmasi 1 HaKJIOHHAs
pu3Mbl, OOKOBas U MOJTHAS TTOBEPXHOCTH MpU3MBIL. [lapannenenumnen, npsiMOYTONbHBIN Mapaienenunes
u ero cBoictBa. KpaTuaiimime mnyTM Ha TOBEPXHOCTM MHOrOrpaHHHKa. Teopema Oilnepa.
[IpoctpanctBennas Teopema [ludaropa. [lupamuma: n-yronapHas mupamuia, NpaBHIbHAS U yceuEHHAS
nupamubl. CBolicTBa pédep U OOKOBBIX rpaHel MpaBUIbHON MUpaMubl. [IpaBuIbHBIE MHOTOTPAaHHUKHU:
MpaBujibHAs MpU3Ma W MpaBUJIbHAs NHPAMHUJA, MPABUIIbHAS TPEYrojbHas MHUpPaMUJa U TMPABWIbHBIN
TeTpa’ap, Kyo. [IpencraBieHue o NpaBUIbHBIX MHOIOIPAHHUKAX: OKTa’/p, JOJEKA3p U UKOCA3IP.
Brruncnenue 351eMeHTOB MHOTOTpaHHUKOB: pEOpa, AnaroHaiu, yrisl. [lnomanas 60koBOW MOBEPXHOCTH U
MIOJIHOM TTOBEPXHOCTH MPSIMOM MPU3MBI, TIOIIAhF OCHOBAHUH, TeopeMa 0 OOKOBOI TOBEPXHOCTHU MPSIMON
npu3Msbl. [Lnomaas 60KOBOM MOBEPXHOCTH U TIOBEPXHOCTHU MPABUIIBHON MUPAMHUIBI, TEOPEMA O MIIOMIAIAH
YCE4EHHOW MUPAMHU/IBI.

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

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

[lonsTHs: BEKTOp B TMPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOTO BEKTOpPAa, BEKTOPHI
KOJUIMHEapHbIE, COHANPABJICHHBIE W MPOTHUBOIOJIOXKHO HaIlpaBiI€HHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIelicTBUS C BEKTOpaMU: CIIO)KEHHE U BHIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKUX BEKTOPOB, YMHOKEHUE
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 pasnokeHHMU BEKTOpa MO TPEM HEKOMILIaHApHbIM BekTopaM. [IpsMoyronpHas cucrema
KoopauHaTt B 1npocTpaHcTBe. KoopaumHatel Bekropa. CBA3b MEXAY KOOpPAMHATAMU BEKTOpa M
KOOp/AMHATaMU TOYEK. YToJI MeXy Bekropamu. CKalsipHOE IIPOU3BEEHUE BEKTOPOB.

11 KJIACC

Tesna Bpamenus

[ToHATHA: UMAMHOpUYECKAs IOBEPXHOCTb, KOHHUYECKas IIOBEPXHOCThb, c(epHuyecKkas IOBEPXHOCTb,
oOpasyromue noBepxHocTed. Tenma BpalleHMs: IMIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, miap.
B3anmHuoe pacmonoxenue cdepsl U IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K chepe. M3o0pakeHnue ten
BpaIleHHs Ha MIIOCKOCTH. Pa3BépTka nmunmmuapa u konyca. CuMmmeTpus 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 ¥ MHOTOTPaHHUKOB. [Ipu3Mma, BnHcaHHas B IMJIMHIP, OMHCAHHAs OKOJIO
mwmHApa. Ilepeceuenne cdepsl u mapa ¢ mwiockocTeio. Kacanue mapa u cdepsl miockoctsio. [lonsrue
MHOTI'OI'paHHHKA, OIIMCAHHOI'O OKOJIO chepsl, chepbl, BIMCAHHONH B MHOTOTPAHHUK WU TEJIO BpAILlEHHS.
[Tnomans MOBEepXHOCTH IMIMHAPA, KOHYca, Tuomanb chepbl u e€ vacreil. [lomoOue B mpocTtpaHCTBE.
OtHomienne 00BEMOB, IUIOMIAACH TMOBEepXHOCTEH MOM00HBIX Quryp. IlpeoOpazoBanue mnomo0us,
roMoTeTus. Penienne 3a1a4 Ha INIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKMX METOJIOB.
IToctpoeHne ceyeHMiI MHOTOIPAaHHMKOB M TeJl BpAlllEHUs: CEYEeHUs UMWIMHApa (MapauielbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMsI KOHYca (MapajiielbHbleé OCHOBAHUIO U MPOXOJALINE YEpe3 BEPILUHY),
CEUeHHUs IIapa, METOAbl IOCTPOEHUS CEYEHMN: METOJ| CJIEI0B, METOJ BHYTPEHHETO IPOEKTHPOBAHMS,
METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpaHcTBe. Omnepaiuu Haj BekTopaMu. BekTopHoe ymHOXeHHe BekTOopoB. CBolicTBa
BEKTOPHOI0 yMHOeHus. [IpsiMmoyronbHas cucreMa KOopJauHaT B IpocTpaHcTBe. KoopauHaTsl BekTOpa.
Paznoxenue BexTopa 1o 6a3ucy. KoopuHaTHO-BEKTOPHBIH METO/1 IPU PELIEHUH T€OMETPUYECKHX 3a/1a4.
JBHKeHHS B IPOCTPAHCTBE

JBuxenus npocrpancTa. OtobpaxkeHus. /[BuxeHus u paBeHcTBO ¢uryp. O0mue cBoicTBa ABUKEHUM.
Bunel nBukeHui: napanienbHbIi IepeHoc, HEeHTpalbHas CUMMETPUS, 3€pKalbHasi CHMMETpPHsI, TIOBOPOT
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) rpaskaanckoe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW TMO3ZUIMH OO0YYarOIIErocsi Kak aKTHBHOTO W OTBETCTBEHHOI'O WiEeHA
poccuiickoro oOmiecTBa, MPeACTaBICHHE O MAaTEeMAaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHHS Pa3IUUHBIX
CTPYKTYp, SIBICHHUI, NpOLEAyp TIpakIaHCKOTo oOiecTBa (BbIOOPHI, ONPOCH W JPYroe), yMeHue
B3aMMO/ICHCTBOBATh C COLIMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIIMTAHHE:

c(OPMUPOBAHHOCTh POCCUNCKOMN TI'pa)KTaHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U HACTOSALIEMY
POCCHUHCKONH MaTeMaTHUKH, LEHHOCTHOE OTHOLICHHE K JIOCTIXKEHUSM POCCHICKUX MAaTeMaTHKOB U
POCCHUHCKONM MaTeMaTU4YeCKOW IIKOJbl, MCIONb30BAaHUE JTUX JOCTH)KEHUH B JpPYrHX Haykax,
TEXHOJIOTHUSIX, Chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHHE yXOBHBIX HEHHOCTEH POCCUUCKOr0 Hapoja, chOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
STHUYECKOIO TIIOBEJCHMS, CBS3aHHOTO C IMPAKTUYECKMM IPUMEHEHUEM JOCTHKEHMM HAayKu H
JeSTeTbHOCTHIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAZa B TOCTPOCHHUE YCTOWYMBOTO OYIYILEro;

4) acTeTHYECKOE BOCIIUTaHHE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIIOYas ICTETUKY MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aJ1a4, pELIEHUM, pacCyKIACHHUM, BOCHPUMMYHMBOCTh K MaTeMaTHUYECKUM acIeKTaM pas3JInYHbIX BHUJI0B
HCKYCCTBa;

5) pusuyeckoe BocnuTaAHME:

C(OPMHPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTHYeCKHe 3HaHMsg B MHTEpecax 370pOBOro H
Oe3omacHOro o0Opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/J0POBbIO (3I0pOBOE NUTaHUE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATUH M OTIbIXa, peryispHas (u3nueckas aKkTHUBHOCTb), (pusmueckoe
COBEpPIICHCTBOBAHUE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYyHdy, OCO3HAHHWE IIEHHOCTH TPYAONIOOUs, HMHTEpeC K pa3IMuHbIM cdepam
npoeccuoHaNBbHOM J1eATEbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUE COBEPIIAThH
OCO3HaHHBIM BbIOOp Oyaymied mnpodeccud M peaau30BbIBaTh COOCTBEHHbBIE >KU3HEHHbBIC IJIaHBI,
TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha NMPOTSHKEHUU
BCEH >KM3HHM, FOTOBHOCTh K AKTMBHOMY YYacTHIO B PELIEHMM MPAKTHUYECKHUX 337a4 MaTeMaTH4ecKou
HaIpaBJIEHHOCTH;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

C(OPMHUPOBAHHOCTh JKOJIOTUYECKOM KYNbTYpbl, MOHUMAaHHWE BIUSHHUS COLMAIbHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME NPUPOJHOM U COIUAIBHON Cpeibl, OCO3HAHHWE TJ00alIbHOIO XapakTepa
HKOJIOTMUECKUX MpoOieM, OpHEeHTallsd Ha MPUMEHEHNE MaTeMaTUYECKUX 3HAHUM 17 peleHus 3ajad B
00JIaCTH OKpY’Kalollel cpesibl, MIIAaHUPOBAHUE MOCTYNKOB M OLEHKH MX BO3MOXKHBIX MOCITEICTBHH s
OKPY>KaIOILEN Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U
OO0IIIECTBEHHOH MPAaKTUKH, TOHUMAaHUE MaTeMaTHUECKOW HAayKH Kak c(epbl UeIOBEUYECKOM e TeIbHOCTH,
9TanoB €€ pa3BUTUS M 3HAYMMOCTHU JUISl Pa3BUTUS LIMBWIM3ALMM, OBJIAJACHHUE SI3bIKOM MAaTEMaTHKU H
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MaTeMaTHYeCKON KYJIbTYpOH KaK CPeICTBOM MO3HAHMSI MHPA, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO U
HCCIIEA0BATENIbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIe JeiCTBUS

ba3soBble Jiornyeckue 1eMcTBUA:

BBISBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, MOHSITHIA,
OTHOIICHUN MEXAy MOHATUAMHU, (HOPMYIUPOBATH OINPENEICHHs MOHATUHN, YCTaHABINBATh CYIIIECTBEHHbBIN
MpHU3HAK KJIACCU(PUKAIIMN, OCHOBAHHUS JIJIs1 00OOIICHUS U CPABHEHHUSI, KPUTEPUHU TTPOBOAMMOIO aHAIIN3A;
BOCIIPUHUMATh, (DOPMYJIMPOBATh M MPEOOPA30BHIBATH CYXKICHHS: yYTBEPIUTEIBHBIC U OTPUIATEILHBIC,
€IMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTHBOpeuHs B akTax, JaHHBIX,
HAONMIOJICHUSAX W  YTBEPXKACHHSIX, IMpeajiaraTb KPUTCPUU JUIS BBISIBICHUS 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), BBICTPAWBATh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh CIOCO0 perieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIbKO BAapUAHTOB PEIICHHUS, BHIOUPAThH
Han0oJIee MOAXOAIIUHN C YIETOM CAMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUCR).

Ba3oBble uccienoBare/bCKue AeiCTBUS:

UCIOJIb30BaTh BOIPOCH KaK HCCIENOBATENbCKUNM HHCTPYMEHT IO3HaHUsA, (POpMYIHpOBaTH BOMPOCHI,
¢bukcupymoime TpoTUBOpedre, MpodieMy, ycTaHaBIMBaTh ICKOMOE U JIaHHOE, (POpMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIINIO, MHEHUE;

MPOBOJIUTh CAMOCTOSITENIbHO CIUIAHMPOBAHHBINM OSKCIEPUMEHT, HCCJIEJIOBAHUE 10 YCTaHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHHUSA, IMPOIecca, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOATENbHO (POpMYyIHpPOBaTh 0OOOIIEHUS M BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
MCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB, BEIBOJIOB U 000OIICHHUIA;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIBUTATh MPEIANOJIOKEHUS O €r0 Pa3BUTHU B
HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBIIATHh JeUIUTHl WH(GOPMAIUH, JTaHHBIX, HEOOXOAMMBIX JJII OTBETAa HA BOMPOC WU YISl PEIICHUs
3a/1auu;

BBIOMpaTh MH(OPMALMIO W3 HCTOYHHKOB PA3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH U
WHTEPIPETHPOBATH HHPOPMAITHUIO PA3IMUYHBIX BUIOB U (HOPM TPEICTABIICHNUS,

CTPYKTYPUPOBaTh HHGOPMAIIHIO, TPEICTABIIATH €€ B pa3IMUHbIX (hopMax, WILTIOCTPUPOBATH TpadUueCcKy;
OLICHUBATh HAAEKHOCTHh MH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

KoMMyHHKaTHBHBbIEC yHUBEPCAJIbHbIEC YUeOHbIE el CTBHA

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHHS B COOTBETCTBUM C YCIOBUSIMH M LENISIMU OOIIECHUS, SICHO,
TOYHO, I'PAMOTHO BBIPA’KATh CBOK TOUYKY 3PEHMS B YCTHBIX U NHCBMEHHBIX TEKCTaX, AABaTh MOSICHEHUs
10 X0y PEIICHU 3a/1a4¥, KOMMEHTUPOBATH ITOJIy4YE€HHBIA PE3yJIbTaT;
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B XO/€ OOCYXXIEHHs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJAaeMOW TeMbl, MPOOJIEMbI, pelaeMoi
3a/lauM, BBICKA3bIBaTh WJEH, HALICJICHHbIE HAa IIOMCK PEIIEHUs, COIOCTABIATH CBOU CYXACHHS C
CYXACHMSIMM JIPYTMX YYAaCTHHUKOB JHMajiora, OOHAapyKWMBaTh pa3jiMuyl€ M CXOJACTBO IIO3MULMM, B
KOPPEKTHOI opMme popMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJICTaBIATh PEe3yJbTaThl PEUICHUs 3a/layM, SKCIEPUMEHTa, UCCIeI0BaHus, MMPOEKTa, CAMOCTOATEIbHO
BbIOMpPATh (pOpMAT BRICTYIJICHUS C YUETOM 3aJ1a4 MPE3eHTAUN 1 OCOOCHHOCTEH ayIuTOPHH.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUSA

Camoopranuszaums:

COCTABIIAITh IUIAH, ITOPUTM pEIICHUS 3aJaud, BBIOMPATh CHOcO0 pemeHus ¢ y4ETOM HMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOI HH(POPMAITHIH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

BIIQJICTh HABBIKAMHU TIO3HABATEIHLHOW peICKCMM KaK OCO3HAaHUS COBEPIIACMBIX JCHCTBUH W
MBICIUTENIBHBIX TPOLECCOB, HX PE3yJIbTaTOB, BIAJAETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
mpolecca v pe3ysibTaTa pelieHusi MaTeMaTH4eCKON 3a/1auH;

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 LEIH M YCJIOBUSAM, OOBSCHATh NPUYUHBI JOCTHIKEHUS WIH
HEJOCTHIKECHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OLINOKY, 1aBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.
CoBMecTHasi 1eAITEJILHOCTD:

MMOHMMATh W WCIIOJIB30BATh IMPEUMYIIECTBA KOMAHIHOW W HMHIWBUIYadbHOW pPAaOOTHI TPH PEHICHUH
y4eOHBIX 3a7a4, MPUHUMATh IIe]Ib COBMECTHON NI€ATEIbHOCTH, TUIAHUPOBATh OPTraHU3aIlUI0 COBMECTHOM
paboThl, pacmpenensTh BUIbI padOT, IOTOBAapUBATHCS, OOCYXKAATh MPOIECC W Pe3ynbTaT padoThI,
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

y4acTBOBaTh B TPYMIOBBIX (popMax paboThl (0OCYKIeHHs, OOMEH MHEHUH, «MO3TOBbI€ IITYPMBDY H
WHBIE), BBIMONHITH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH CBOM NEHCTBHS C JIPYTMMH YJI€HAMU
KOMaH/bl, OLICHUBATh KaueCTBO CBOETO BKJaJia B OOIIUN MPOIYKT MO KPUTEPHSIM, cHOPMYITHPOBAHHBIM
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(hUIMPOBATh B3aUMHOE PACHOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE, MIOCKOCTEH B MPOCTPAHCTBE,
MPSIMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE;

¢ cBOOO/IHO ONEpUPOBATh MOHATUAMH, CBSI3aHHBIMH C YIJaMH B IPOCTPAHCTBE: MEXAY NPSIMBIMU B
MIPOCTPAHCTBE, MEXKTY MPSIMOH U IJIOCKOCTHIO;

® cBOOOTHO OMEPUPOBATh NOHATUSAMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

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

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

® cBOOOJTHO OTEPUPOBATh MOHATHSIMH, CBI3aHHBIMHU C CEUEHHEM MHOTOI'PaHHUKOB MJIOCKOCTHIO;
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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 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

® BLIYKCIIATH IJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHHUKOB (MpU3Ma, MHpaMUAa), FEOMETPUUECKUX Tel C
pUMeHEeHUEM (HopMYyIL;

® CBOOOJTHO OTEPUPOBATh NOHATUAMU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH,
LEHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYPBI;

® CBOOO/THO OMEpUPOBATH MOHITUSIMH, COOTBETCTBYIOIIIMMH BEKTOPAM U KOOPJMHATAM B IIPOCTPAHCTBE;

® BBINOJIHATh JCHCTBUS HAJl BEKTOPaMHU;

epelmarh 3a7ayd Ha J0Ka3aTelIbCTBO MAaTEMATUYECKUX OTHOILIEHUH M HAXO0XKJIECHUE TIE€OMETPUUYECKUX
BEJIMYUH, MPUMEHSS HM3BECTHBIE METOJAbl IPH PEIICHMM MaTeMaTUYeCKUX 3a7ad IOBBIILIEHHOIO U
BBICOKOI'O YPOBHSI CJI0)KHOCTH;

® [IPUMEHSATh MPOCTEHIINE NPOrpaMMHBIE CPEICTBA U SJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMbI MU
pEILIEHNN CTEPEOMETPUUECKHX 3a]1a4;

® 3BJICKaTh, IMPEOOpPa3OBBIBATh M  HHTEPHPETUPOBATH  HMHPOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U pUCYHKAX;

® [IPUMEHSATh I[OJYyYEHHbIE 3HAHUS Ha NPAKTUKE: CPABHMBATh M AHAIMU3UPOBATH pealbHbIE CUTYyalluH,
NPUMEHSATh HM3YYCHHBIC MOHATHS B TIPOLIECCE IMOKMCKA PEIICHHs] MaTeMaTHYecKH CHOpMYyIHpOBAHHOU
MpoOJIeMbl, MOJICIHPOBATh peallbHbIE CHUTyallMH Ha $3bIKE T€OMETPUHU, HCCIEIOBATh IOCTPOCHHBIC
MOJIETIM C MCIOJIb30BAaHUEM TE€OMETPUYECKUX TOHATUH U TEopeM, ammapata aireOpbl, pemarhb
[IPaKTUYECKHE 3a/1a4H, CBSI3aHHbIE C HAXO0XKJIEHUEM I€OMETPUUECKUX BEIUUNH;

® IMETh MPEACTaBICHUs 00 OCHOBHBIX 3Talax pPa3BUTHUsS I€OMETPUHU KaK COCTaBHOM yacT (yHIaMeHTa
pPa3BUTHS TEXHOJIOTHM.

K xoniry 11 kaacca o0ydaromuiicss HAyYUTCS:

® CBOOOJTHO OIEPUPOBATh MOHATHSIMH, CBS3aHHBIMH C LUJIMHAPUYECKON, KOHUYECKOW M chepruecKoit
MTOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTY4YEHHUS;

® 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 PACOJIOKEHUE CPEPHI U MIIOCKOCTH;

® BHIUMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB M TeNl BpaIleHUs, OOBEMBI M  IUIOIIAIH
MIOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYyIT;

® cBOOO/IHO ONEPUPOBATH MOHATHIMH, CBA3aHHBIMU C KOMOMHALIUSAMU TeJl BPALICHNUS U MHOTOTPAaHHUKOB:
MHOTOTPaHHUK, BIIUCAHHBIA B cdepy U ONMUcaHHBIA OKoyo chepsl, chepa, BIUCaHHAsT B MHOTOTPaHHUK
WJIM TEJIO BpAlllCHNUS;

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

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

e 3BJICKaTh, HWHTEPIPETHPOBATH U  MpPeoOpa3oBbIBaTh HMHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

® CBOOOJTHO ONIEpUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE;

® BBINIOJIHATH OTEpaliK HaJl BEKTOPaMU;

®33/1aBaTh IJIOCKOCTh YPABHEHUEM 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 LIEJIOM, HA NMPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOJA IPU
peuieHuu;

® CBOOO/IHO ONEpUPOBaTh MOHATUAMH, CBSI3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE, 3HATh CBOMCTBA
JIBMKCHHH;

® BHIMOJIHATh M300pa)K€HHWsT MHOTOIPAaHHMKOB M Tl BpallleHWs @pU HapajljiebHOM IIepeHoce,
HEHTPAJIILHOW CHUMMETPHUH, 3€PKAIbHOW CHUMMETpPHUH, NPH MOBOPOTE BOKPYT MpPSIMOH, MpeoOpa3oBaHUs
omo0ous;

® CTPOUTh CEYEHMsSI MHOIOIPAHHHMKOB M TeJl BpalllEHUs: CEYEHUS LWIMHIpa (MapajulelIbHO U
HEePIEHANKYIIIPHO OCH), CeYEeHUsl KOHYyca (IlapajuielbHble OCHOBAaHHUIO M MPOXOSIIME Yepe3 BEPIINHY),
CeYeHUs 111apa;

® 1ICIIOJIB30BATh METOJBI IOCTPOEHUSI CEYCHMM: METOJ CJIEI0B, METOJ BHYTPEHHErO IPOCKTUPOBAHUSA,
METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH;

® J0OKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

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

epelaTh 3a7ayd Ha J0Ka3aTelbCTBO MAaTEMATUYECKUX OTHOLIEHUH W HAXOXJIECHUE IE€OMETPUUYECKUX
BEJIMYNH;

® IPUMEHATh IIPOrPAMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEpEOMETPUYECKUX 33]1a4;

® IPUMEHATH IOJYyYEHHbIC 3HAHMUS HA NPAKTUKE: CPAaBHUBATh, aHAIM3UPOBAThb U OLICHUBATH pEaJIbHbIE
CUTyallud, IPUMEHATh H3YyYEHHBIE IIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOMCKA pEUICHUS
MaTeMaTHUYecKu CQHOPMYJIUPOBAHHON MpOOIEMbl, MOJAEIUPOBATh pealbHbIE CUTYyallUd Ha S3bIKE
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 COCTaBHOI 4acTHu q)YH,Z[aMeHTa
Pa3BUTHS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHqUKyYISPHOCTD MPSAMBIX U 25
IIJIOCKOCTEH B IPOCTPAHCTBE
VYTIIIBl M pacCTOSHUSA 16 1
MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 i
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0
[okymeHT co3aaH B anekTpoHHon copme. Ne 59 ot 05.10.2025. NcnonHutens: Mvnasosa 9. B J/TEKTPOHHBIN
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TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne i/ P Konrpouabnsie IIpakTnyeckue op
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 AHaMTHYECKast TEOMETPUS 15 1
) [ToBTOpeHUE, 0600IICHNE 1 15 1
cucTeMaTu3alus 3HaHUi
3 O0BEM MHOTOTpaHHUKA 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 )
CHCTEMAaTHU3allUs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
[okymeHT co3aaH B anekTpoHHon copme. Ne 59 ot 05.10.2025. NcnonHutens: Mvnasosa 9. B J/TEKTPOHHBIN
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB 3HeRTpOHHBIe

Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/m P Bcero p p u3yyeHusi oOpa3oBaTesIbHbIE

padoThI padoTshI pecypeb

OcHoBHbIE MpaBUiia U300paKEHUsI HA PUCYHKE IIIOCKOCTH,
napajuieIbHbIX MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsTHA cTrepeoMeTpun: TOUKa, IpsiMasi, IJIOCKOCTb,

npoctpaHcTBO. OCHOBHBIE IIPaBUIIa H300paKeHHs HA PUCYHKE

IUIOCKOCTH, MapaJlIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEAHbI

oTpe3Ka

[lonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS

npsMasi ¥ IMI0CKOCTh; MOJIYIPOCTPAHCTBO

[TonsTHS: epecekarolecs IIOCKOCTH, ITepeceKaroLIecs

npsiMasi ¥ MI0CKOCTh; OJIYIPOCTPAHCTBO

MHororpaHHuKH, U300paskeHue IPOCTENIINX

IPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOLINX OOBEKTOB

MHororpaHHuKH, H300pa’keHre MPOCTEUIIINX

IPOCTPAHCTBEHHBIX (UTYD, HECYIIECTBYIOIINUX OOBEKTOB

7 AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX 1

8 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIECICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE CIEACTBUS U3 HUX.

9 CrniocoObl 3a1aHus IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE. 1

O0603HaueHus NPSAMBIX U TIOCKOCTEH

N300pakeHne ceueHnil mupaMubl, Kyoa U MpU3Mbl, KOTOpPbIE

MPOXOJIAIT uepe3 ux péopa. Mzobpakenue nepecedeHus

MOJIyYEHHBIX IUIOCKOCTEN. PackpamnBanye MOCTPOEHHBIX

CEUYEHUM pa3HbIMU IIBETAMU

10

N300paxeHne cedeHnii mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE
mpOXoIAT uepe3 ux péopa. M3o0pakeHue nepecedeHus
MOJIY4EHHBIX IJIOCKOCTEN. PackpammBaHue mOCTPOEHHBIX
CEUYEHUN pa3HBIMU I[BETAMHU

11

N3ob6pakenue ceueHuit mupamMusl, Kyoa v IpU3Mbl, KOTOpbIE

12 IDOXOO9T yeheld ux neona. MzobGnakenue neneceucHuss 1
P i epe pebpaid3o00p c-Hepece

[okyMeHT co3ndROSBYTCHOHH HIROCKNCIe (BICKPASLIBARHIETL) CRPOOBHTHX B /IEKTPOHHBINA
Ctpanuua 13 n3 27. Ctpanuua cosgara: 05.10.2025 11:04 =¥ TATAPCTAH



13

14
15

16

17

18

19

20

21

22

23

24

25

CceucHHI Pa3HBIMHU LIBETAMU

N3o00pakeHne ceueHni MupaMu/ibl, Ky0a U IPU3MbI, KOTOpPhIE
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MOJTYYCHHBIX TIOCKOCTEH. PackpanimBaHue mOCTPOSHHBIX
CEYCHUH pPa3HbIMU LIBETaMU

Mertopa cnenoB i HOCTPOCHUS CEUEHUI

Merton cnenoB aiis nocTpoeHus ceueHuid. CBoiicTBa
MepeCceUCHM I PSMBIX U TIIIOCKOCTEH

Merton ciefoB st ocTpoeHus ceueHuil. CBoiicTBa
[IEPECCUCHUM NPAMBIX U IUNIOCKOCTEN

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

[TocTpoeHue ceueHuit B mupamue, Kyoe rmo TpéM Toukam Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
TIOCTPOCHHSI

[TocTpoeHue ceueHuit B mupamue, Kyoe rmo TpéM Toukam Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEH U 3aITUCh I1aroB
MIOCTPOCHHSI

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo TpéM ToukaMm Ha
pé6pax. Co3maHne BHIHOCHBIX YEPTEKEH U 3aIUCh IIaroB
MOCTPOCHHUS

[ToBTOpenue mianuMeTpun: Teopema o MPONOPIHOHATBHBIX
otpeskax. [looOue TpeyronbHUKOB

IToBTOopenue nnanumerpun: Teopema Menenas. Pacuers! B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexax. Mcropus pa3BuTus
MJIAHUMETPUU U CTEPEOMETPUH

KonTtponbhas padora "Akcuomsl crepeomerpun. CeueHus"

Pabora Haj ommbkamu. B3anMHoe pacnonoxeHue 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
[IEPECCUCHUH NaPAIUIEIIBHBIX MPAMBIX IUIOCKOCTBIO

D,OK%?GHT coanﬂ%ﬂ%gwggﬁmmy%%Ogg.%ﬁmﬁexp:%nﬂaoBa r.o.
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27

28

29

30

31

32

33

34

35

36

37

38
39

napauleIbHBIX IPSIMbIX. Teopema 0 CKpPeIInBaIOIINXCs
TPSIMBIX

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajuieIbHOrO MPOeKTHpoBaHus. M300paskeHne pa3HbIX
¢uryp B mapauieabHON MPOCKIINN

LentpanbHasi mpoeKIus. YTOJ C COHAIIPABICHHBIMU
CTOPOHAMHU. YTOJI MEXAY NPSIMbIMHU

3aauy Ha JOKA3aTeJIbCTBO U UCCIIEI0OBAHUE, CBSI3aHHBIE C
PAacCIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE

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

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

ITocTpoeHune ceueHus, NPOXOJAIIEro YePe3 JaHHYIO NPSMYIO
Ha 4epTexe U NapajuIesIbHOrO Apyrou npsmou. Pacuér
OTHOLLEHUN

[MapannensHas MPOSKIUs, MPUMEHEHHUE TSI TOCTPOCHHSI
cedyeHuit Kkyoa u nmapaienenumnena. CBoicTBa
napasuiefienunena u IpusMbl

[TapannensHble I0CKOCTH. [IpU3HaKy apasiebHOCTH JBYX
IJIOCKOCTEN

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

CaolicTBa napaieabHbIX MIOCKOCTEN: O MapaIeIbHOCTH
IPSIMBIX TIEPECEUEHUS IIPU NIEPECEUEHNH IBYX NapAJUIEIbHBIX
IIJIOCKOCTEN TpeThen

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

[ToBTOpenue: Teopema Iludaropa Ha miockocTu
[ToBTOpEHME: TPUTOHOMETPUS MTPSMOYTOJIBHOTO
TpPEYrojabHUKa

nokhbur cosndH BB QBOHEREMOST S RFH5S HARMIFEHS RS r o,
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42

43

44

45

46

47

48

49
50
51

52
53
54

55

56

57

58

59

Brruncienue JUiMH OTPe3KOB B KyOe U MPSMOYTOJIbHOM
napajuienaenunesae

[lepnenAMKyYyAAPHOCTD MPAMOM U TI0CKOCTHU. [IpHu3Hak
NEPHEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH

[leprieHAMKYASIPHOCTD NPAMON U TI0CKOCTH. [Ipr3Hak
NEePHEHANKYJISIPHOCTH IPSIMOM U TNIOCKOCTH

Teopema 0 CylIECTBOBAHMM U €JUHCTBEHHOCTH MPSAMOH,
MIPOXO/SIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEPIEHIUKYIJIPHON K INIOCKOCTU

[IimockocTH U NEPHEHIUKYIIIPHBIE UM NIPSMBIE B
MHOI'OI'PaHHHUKAX

IInockoctu u NEPpNCHAUKYJIAPHBIC UM IIPAMBIC B
MHOI'OIrpaHHHUKax

HepneHz[HKynﬂp 1 HaKJIOHHas:. HOCTpOCHI/IC INEPIICHAUKYJIApA
N3 TOYKH Ha IPAMYIO

[lepnenaukynsip u HaknoHHas. [locTpoeHue neprneHauKymnspa
U3 TOYKU Ha MPSIMYIO

Teopema o Tpéx nepneHAUKYIsIpax (mpsmasi 1 oOpaTHas)
Teopema o Tpéx nmepneHAUKYIApax (mpsimasi U oOpaTHas)
VYron Mexay CKpelrBatouMMUCS MPSIMbIMU

[Tonck nepreHMKyISapHBIX IPSMBIX ¢ TOMOIIBIO
NEPHEHANKYJIAPHBIX INIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii kyda, MpU3MBbl, IPAaBUILHOM MUPAMUIbI
C IOMOIIBIO OPTOTOHAIBHOM MPOEKIINH

[TocTpoenue ceuennii Kyoa, MpU3Mbl, IPaBUIbHON MHPaMUIbI
C IIOMOIIBIO OPTOTOHAIBHOW NPOEKIIUU

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MJIOCKOCTH.
[InockocTH CUMMETPHIT B MHOTOTPaHHUKAX

[Ipu3Hak neprneHANKYIIPHOCTH IPSIMON U IITIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

IIpaBunBHBIE MHOTOTPAHHUKHU. Pac4€T pacCTOSIHUI OT TOUKH
J10 IIJIOCKOCTH

[IpaBuiIbHBIE MHOTOIPaHHUKU. Pacy€T pacCcTOSHUN OT TOYKH
JI0 IIJIOCKOCTH

Hokbr cosn HBOSOOR QTN ETHIL [ICICHIKYAAREL CHMMETPIA, CABKT
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61
62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

TOYKH MO NapaJIeTbHON MPSIMOit
Casur 1o HenapasuieabHON TPSMON, U3MEHEHUE PACCTOSTHUM

KoHnTposnbHas pabota "B3auMHOe pacroaoKeHUe MPSMBIX |
MJIOCKOCTEH B mpocTpaHcTBe"

Pabora nag ommbOkamu. [loBropenue: yrom Mexay npsiMbIMU
Ha TIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM
TPEYTOJIbHUKE, TeOpEMa KOCHHYCOB

[ToBTOpEHME: YTOa MEKIY CKPEIIUBAOIIMMUCS NPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘ieCKI/Ie MCTOJBI BEIYUCIICHUSA yIJla MEXAY ITPAMBIMU
B MHOI'OrpaHHUKax

JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO
yria

[lepnennukynspHeie maockoctu. CBOMCTBA B3aUMHO
NEPIEHIUKYIISPHBIX TIOCKOCTEN

[Tpu3sHak neprneHIuKyIIPHOCTU IUIOCKOCTEN; TeopeMa O
IIPSIMOM IIEpeceUeHs IBYX INIOCKOCTEN NEPIEHANKYIIAPHBIX
TPEThEU MIOCKOCTU

[TpsMoyronbHbIi napamienenunen; Kyo; u3MepeHus,
CBOMCTBA MPSIMOYTOJBHOIO Napajljiesenunena

Teopema o0 AraroHany MPSAMOYTOIBHOTO NapaylyIeIenuneaa u
CIIEICTBUE U3 HEE

CrepeomeTpuyiecKkue U NPUKJIaAHbIC 3a/1a4H, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHHUEM MPSIMBIX U MJIOCKOCTH

HOBTOpeHI/ICI CKpCHIMBAIOIIHECS IPAMBIC, MApalJICJIbHBIC
IJIOCKOCTHU B CTAHAAPTHBIX MHOI'OI'PAHHUKAX

[Tapa napaienbHbIX IOCKOCTEHN Ha CKpPEeIMBAIOIINXCS
IPSIMBIX, PACCTOSTHUE MEKY CKPEIIUBAIOIIUMHUCA MIPSIMBIMHU B
MPOCTBIX CUTYaIHIX

PaccrosiHME OT TOYKM 10 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM
J10 IIJIOCKOCTH

Brluncnenue paccToSHUN MEKIY CKPEIIUBAIOIUMUCS
IIPSIMBIMH C IIOMOUIBIO MEPIEHIUKYISPHON IITIOCKOCTH
TpéxrpaHHsblil yroi, HEpaBEHCTBA JJIsl TPEXTPaHHBIX YIJIOB.
Teopema [Iudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIs

TNAOVINAITITATN YJITa

TP paiiToTro— y Tt
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DNeMeHTHI CHEePUIECKON T€OMETPHUH: T€Oe3MUECKIE INHUN

77 1
Ha 3emiie

78 KonTtponbHast padora "Yrisl u paccTostHUS" 1

79 'I"a60Ta Haja ommmOkamu. CrucrteMaTH3aius 3HaHU| 1

MHOrorpaHHuK 1 €ro 3J1eMeHThHI"

80 [Mupamuaa. Bunsl nupamua. [IpaBunbHas nupamuia 1

81 [Tpusma. [Ipsamas n HakoHHas npu3Msbl. [IpaBuiibHas puzma 1

32 [Ipsamoii napaiuienenunes, NpsIMOYTrOJIbHbBIN Mapalieenumnen, 1
KyO

83 Brinmykibie MHOTOrpaHHUKU. Teopema Ditnepa 1

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

85 KonTposabhnas padora "MHuororpaHHuku" 1

36 Pabora nag ommOkamu. [ToHsiTve BekTOpa HA MJIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBuno mapasmienenumnena 1

90 YMHOXEHHEe BEKTOpa Ha YHCIIO 1

91 PaBJ'IO)IieHI/IC BEKTOpa 10 0a3ucy TpEX BEKTOPOB, HE JISKAIINUX 1
B OJIHOMU IJIOCKOCTH

92 CkansipHoe Mpou3Be/IeHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMU B IPOCTPAHCTBE 1

94 [IpocrTeiimme 3aga4n ¢ BEKTOpAMH 1

95 [IpocrTeiimme 3aga4n ¢ BEKTOpAMH 1

96 [IpocrTeiimme 3aga4n ¢ BEKTOpAMH 1

97 [Ipocreriiue 3a7a4u ¢ BEKTOpaMu 1

98 O0001IeHne 1 cUCcTEMaTU3aINs 3HAHWUI 1

99 O0001IeHne 1 cUCcTEMaTU3aINS 3HAHWUI 1

100 Hrorosas koHTponbHas pabota/IIpomexxyTouHas 1
aTTecTanmoHHas padora 3a 10 kmacc

101 Pa60T2U¢ Haj omrOokamu. O000IIEHNE U CUCTEMATH3 AN 1
3HAHUU

102 O060011eHre U cHCcTeMaTU3allus 3HaHU| 1

ﬂOKyI\QEME‘l KQM%EJ@@HA@QE&E@OE&P b PAMMErnssosa r.o. 102 0 3IEKTPOHHbINA
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IHOYPOYHOE INTAHUPOBAHMUE

11 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
(1]
JJ;H Tema ypoka Beero Kontpoabnubie IIpakTuyeckue i[:;:eﬂl/lﬂ :)Ig:)l;l;z?;fenbn
padoThI padoThI bIe pecypebl
1 [ToBTOpenue Tembl "KoopinHaThel BEKTOpa HA IJIOCKOCTH U B |
npocTpaHcTse"
2 [ToBTOpenue tems! "CkansipHoe npou3BeAeHUE BEKTOPOB" 1
3 [ToBTOpeHue Tembl "BprunciieHne yria Mexay BEKTOpaMH B 1
npoctpaHcTae”
4 [ToBTOpeHue Temsl "YpaBHEHUE IPSIMOI, IPOXOAIIECH uepes3 1
IBE TOYKHU"
5 VYpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTHU B 1
oTpe3Kax
6 YpaBHEHME IJIOCKOCTH, HOPMaJlb, YPaBHEHHE INIOCKOCTHU 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 |
MHOTOTpaHHHUKaX
1 AHaJIUTHYECKHE METO/IBI pacuéTa yrjia Mexay INIOCKOCTSMH B 1
MHOTOTpaHHHUKaX
12 ®opmysa pacCTOSHHS OT TOUKH /10 INIOCKOCTH B KOOPAMHATAX 1
13 Haxoxaenue paccTosiHuI OT TOYKHU A0 INIOCKOCTH B KyOe 1
14 Haxoskzaenue paccTosiHUI OT TOYKHU A0 IVIOCKOCTH B 1
IIPABWJIBHOMN NUpaMuze
15 Kontponbhas pabota "Ananuruueckas reometpus” 1 1
1

[lokyMeHT co3aH B 3MeKTPOHHOMN hop

Ce‘ICHI/ISI MHQFOI‘H&HHI/IKOBI CT&HI%&%THBIG MHOI'OT'paHHUKH
e. Ne 59 ot 05.10.2025. YcnonHutens: Munsasosa ..
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17

Ceuenus MHOI'OI'paHHUKOB: METO CJICO0B

Ceuenus MHOT'OT'PpaHHUKOB: CTAHAAPTHLIC IIJNIOCKOCTH,

18 .
nepecedeH sl MPSMBIX U IITOCKOCTEN

19 [TapannenbHble NpsiMbIE U IUIOCKOCTH: NTApAJIJIEIIbHBIE CEUEHUS

20 [TapannenbHble TPSIMbIE U INIOCKOCTH: PACYET OTHOLICHUH

)1 [TapamienbHble TPSIMbIE U IJIOCKOCTH: YIIIbI MEXKITY
CKPEILIUBAIOIIMUMUCS TPSIMBIMU
[leprienquKyngpHbIE TPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIE TTApbI

22 NEPIEeHIUKYISAPHBIX TUIOCKOCTEH U MPSIMbIX, CHMMETPUU
MHOTOI'PAaHHUKOB

7 [leprieHquKyNApHBIEC IPSIMbIE U TUIOCKOCTH: TEOpEMa O TPex
HEePIEeHIUKYIIspax

24 [leprienquKyIsIpHBIC IPSMBIE U TUIOCKOCTH: BBIYUCICHUS JJIUH
B MHOTOTpaHHUKAX

25 [ToBTOpEHME: MIOLMAAX MHOTOYTOJIBHUKOB, (DOPMYIIBI TS
TJI0IIAJIeH, COOOpaKeHUs MOJ00Us

26 [ToBTOpEHME: MIOLMAAN MHOTOYTOIBHUKOB, (DOPMYIIBI JIS
ioniaiel, cooopakeHus moaoous

7 [ToBTOpEeHME: TUIONIAAN MHOTOYTOJILHUKOB, (DOPMYITBI JIsI
TJI0IAJIEH, COOOpaXKeHUs IO 100Ut

)8 [1nomanu ceueHnii MHOrOrpaHHUKOB: TUIOLIAJAN MIOBEPXHOCTEM,
pa3pe3aHusi Ha 4acTH, COOOpakeHUs 0100UsI

29 [1nomanu ceueHnii MHOrOrpaHHUKOB: TUIOLIAJAN IOBEPXHOCTEM,
pa3pe3aHus Ha 4acTH, COOOpaXKeHus o100us

30 KonTponbhas pabota "[loBTOpeHNEe: MHOTOIpaHHUKH, CEUEHUS
MHOTOIPAHHUKOB"

31 O061éM Tena. OOBbeM MPSIMOYTOJIBHOTO MapalieNenunea

1 3amaun 00 yaABOeHUH Ky0Oa, 0 KBaJpaType Ky0a; 0 TPUCEKITUN
yria

1 CrepeomeTpudecKkue 3a1a4um, CBI3aHHbIE ¢ 00bEMOM
PSIMOYTOJIBHOTO Tapajliesenurnea

34 11puKiIaaHbIC 3a4a4U, CBI3aHHbIC C BRIYMCICHHCM O0bEMa

[okymeHT co3aaH B anekTpoHHon copme. Ne 59 ot 05.10.2025. NcnonHutens: Mvnasosa I.O.
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36

37

38

39

40

41

42

43

44

45

46
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IPSIMOYTOJIBHOTO MapauIelenuIeia
O06BEM npsAMOi IPU3MBI

CrepeomeTpHuyecKre 3a/1auu, CBI3aHHbIC C BHIYUCICHHEM
00BEMOB MPSAMON PU3MBI

[Tpuxnanueie 3a1a4u, CBI3aHHbIE C 00BEMOM MPSIMOM PU3MBI

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

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO OMPeeIEHHOTO
uHTerpaa. O6bEM TUpaMuIbl

dopmyna 00béma mupamuabl. OTHOIIEHHE 00BEMOB IMTUPAMHUJT C
o0LINM YTIIOM

dopmyna 00béma nmupamuabl. OTHOIIEHHE 00BEMOB ITUPAMHUT C
00LINM YIJIOM

CTepeOMeTpI/I‘leCKI/IC 3aJa4u, CBA3aHHBIC C 00BEéMaMH
HaKJIOHHOM IIPHU3MBI

CrepeoMeTrpuueckue 3a1auu, CBA3aHHbIE C 00bEMaMU
MUPAMU/IBI

[Ipuknanueie 3anaun no Teme "OOBEMBI TeN", CBA3aHHBIE C
00BEMOM HAKJIOHHON TPU3MBI

[Ipuknanseie 3anaun mo Teme "OOBEMBI TeN", CBSA3aHHBIE C
00BEMOM MTUPaMHUIbI

[Ipumenenne 06bEMOB. Beruncienue paccTossHus 10
IJIOCKOCTH

KonTponsnas pabora "O6bEM MHOrOrpaHHuka"

Hunuuapudeckas HOBEPXHOCTh, 00pa3yrolye
LWJIMHIPUYECKON TOBEPXHOCTH

Humuaap. [psamoi kpyrosoi nunusAp. [lnomans
MOBEPXHOCTH LUJIUHIPA

Konnueckas moBepxHOCTh, 00pa3yrolre KOHNUYECKOH
noBepxHocTu. Konyc

CeueHue KOHYCa MJIOCKOCThIO, HapaHHCHLHOﬁ IIJIOCKOCTH

OCHOBAaHUsA
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VYceu€nnsiii konyc. M3o00pakeHre KOHYCOB U YCEUEHHBIX
KOHYCOB

[Tnomaas 6OKOBOM MOBEPXHOCTH M MOJTHOW MOBEPXHOCTH
KOHYyca

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH
KOHYyCa

CTCpGOMCTpI/ILICCKI/IC 3aa4d Ha A0Ka3aTCJIIbCTBO U
BBIYHUCJICHUC, IOCTPOCHUEM CceUyeHHM OuiIMHApa, KOHyCa

CTepeOMeTpI/ILICCKI/Ie 3aa4u Ha A0Ka3aTCJIbCTBO U
BBIYHUCICHUEC, IIOCTPOCHUEM ceyeHuH HUJIMHAPA, KOHYCa

HpI/IKJIaIIHLIG 3aa4yu, CBA3aHHBIC C HUIIMHAPOM

[puknaaHbie 3a1a491, CBI3aHHBIC C [IHIMHIPOM

Cdepa u map

[epeceuenue cdepsl U MIapa ¢ IIoCKocThio. Kacanue mrapa u
cepbl MI0CKOCThIO. Bua n u300pakeHue mapa

[epeceuenue chepsl u mapa ¢ mwiockocTeio. Kacanue mapa u
cdepsl IIOCKOCThIO. Bua u n3obpaxenue mapa

VpaBuenue chepsl. [Lnomans chepsl u e€ yacteit
Cummetpus cdepsl 1 mapa

CrepeomeTpHruecKue 3aa4u Ha I0Ka3aTeIbCTBO U
BBIUMCJIEHHE, CBA3aHHBIE CO CPEpOi U 1IapOM, IOCTPOESHUEM HX
CEYECHUH MIIOCKOCTBHIO

CrepeomeTpruecKkue 3ajauu Ha I0Ka3aTENbCTBO U
BBIUMCJIEHHE, CBA3aHHbBIE CO CPEpOoil U IapoM, IOCTPOEHUEM HX
CEYECHUH MIIOCKOCTHIO

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

[ToBTOpEHME: OKPYKHOCTH Ha MJIOCKOCTH, BEIUMCIICHUS B
OKPY>KHOCTH, CTaH/IaPTHBIC MO 100U

Paznuunble KOMOMHAIMK TeJ BPAIlEHUsI 1 MHOTOTPAaHHUKOB
3anauu o teme "Tena u MoBepXHOCTH BpalieHus"

3anaun o reme "Tena U MOBEPXHOCTH BpalieHus"
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O06Bém munuHapa. TeopeMa 06 00bEME MPSAMOTO MIIMH]IPA

Beruncnenue 00bEMOB TeI ¢ TOMOIIBIO OMPeNeIEHHOTO
unTerpana. O6bEM KoHyca

[Tnomaau 60KOBOM U MOTHON TTOBEPXHOCTH KOHYCA

CrepeomeTpHUUeCcKHE 3a/1a4l, CBSI3aHHbIE C BBIYMCICHUEM
00BbEMOB LIMIIMH]IPA, KOHYCA
[puxnaansie 3agaun no Teme "OObEMBI U TITOIIAAN

noBepxHocrei Ten"

O0BEM mrapa u mapoBoro cekropa. Teopema 00 00bEMe mapa.
[Tnomans chepsl. CTrepeomeTpudecKre 3a1a4u, CBI3aHHBIC C

BBIYHCIICHUEM 00BEMOB I11apa, IIAPOBOTO CErMEHTA U IIapOBOTO

CeKTopa

[Tpuknagaeie 3aaauu 1Mo Teme "OO0BEMBI Ten", CBA3aHHBIC C
00BEMOM mmapa u miomaaso chepbl. COOTHOMICHUS MEXKIY
TJIOMIAIIMU TTOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TEI

[Tono6urie Tena B mpoctpaHcTBe. 3MeHeHne o0béMa npu
nonobun. CTepeoMeTpuyecKre 3a7a4u, CBI3aHHBIE C
BBIUKCIICHHEM 00BEMOB Tell U TIIOMIAJIEH MOBEPXHOCTEH

Kontponbnas padota "[1nomianu moBepXHOCTH U 00bEMBI
KpYIJIbIX TEN"

JBwxenus npoctpanctBa. OToOpaskenus. JBrkeHus u
paBeHcTBO (puryp. OO1IHEe CBONCTBA IBUKEHUM

Bunpl ABmKeHUMN: napanneanHﬁ MEPCHOC, HCHTPAJIbHAA
CUMMCETpPUS, 3€pKaJIbHAsA CUMMCTPUS, ITIOBOPOT BOKPYT HpHMOﬁ

[IpeobpazoBanus momobus. [Ipsmast u cdepa Ditnepa
I'eomerpuueckue 3a1aun Ha IPUMEHEHUE JTBUKEHUS
KonTtponbnas pabota "BekTopsl B mpocTpaHcTse"

Ob6o6maroee noropenue 11 nMoHATUI 1 METOJZIOB Kypca
reomerpun 10—11 kmaccoB, cucremaTuzanus 3HaHH:

n

"ITapamyienbHOCTh IPSIMBIX U IJIOCKOCTEW B POCTPAHCTBE

Ob6o6maroee noropeHue 11 nMoHATUI 1 METOJIOB Kypca

I e S a i Strar it

FeoMeTrnii 1n_1 1 KI1ACCOR—CHCTeMaATHURATIH Y Qﬂﬂﬂflﬁ'
TToMeTIpIaT o I toitoe < < =2
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"BekTops! B mpocTpaHcTse"

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

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

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:
"Ilnomany MOBEpXHOCTU U 0OBEMBI KPYTIIBIX TEN"

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

HtoroBast KOHTpoNbHAs paboTa

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AIUS 3HAHHUI
Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B

Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT Ui
Uctopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B
Pa3BUTHHU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT Ui
Hctopus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJib B
pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Vcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJb B

TUU
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TEXHOJIOTUN

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
101 Pa3BUTHHU COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX 1
TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPUH KaK HAYKU U €€ POJIb B

102 Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX 1
TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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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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