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HHOACHUTEJIBHAA 3AIINCKA

I'eomeTpust sIBIIsI€TCSI OAHUM U3 0a30BBIX KYpCOB HAa YPOBHE CPEJIHETO 00ILEero o0pa3oBaHMsl, Tak
Kak 00ecreuynmBaeT BO3MOXKHOCTh HM3Y4YEHHUsS JUCHUIUIMH €CTECTBEHHO-HAyYHOW HANpaBIEHHOCTH WU
IIPEIMETOB I'YMaHUTApHOro LUKJIA. [IoCKOIBKY JIOrH4ecKoe MbIIIeHHe, (OpMUpPYEMOe NTPU U3Yy4EHUN
00y4aroIUMUCS TOHATUHHBIX OCHOB TEOMETPHUH, ITPH T0KA3aTEIHCTBE TEOPEM U MOCTPOCHHUHU LETIOUKH
JIOTHUYECKUX YTBEP’KACHUHN MPHU PEeIICHUH IT'€OMETPUUYECKUX 3a/a4, YMEHUE BBIIBUraTh U ONPOBEPIaTh
THIIOTE3bl HEMOCPEICTBEHHO HCHOJIB3YIOTCS MPHU PEIICHUH 3aJad eCTECTBEHHO-HAyYHOIrO ILMKIA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Lesnb ocBOCHMS MTpOrpamMMbl yueOHOTro Kypca «['eomeTpus» Ha yriryOJ€HHOM ypOBHE — pa3BUTHE
UHAMBUYAJIBHBIX CHOCOOHOCTEH OO0ydaroluXcsi MPHU H3YYEHUM TEOMETPHUH, KaK COCTaBJISAIOILEH
npeaMeTHoi obmactm  «MaremaTuka W MHPOpPMATHKa» uepe3 OoOecledeHHe BO3MOKHOCTH
IpUOOpPETEHUsT M HCIOJIb30BaHUS Oojee TIIyOOKMX TIEOMeTpPUYECKMX 3HAaHUH U JeHCTBHH,
cnenu(UYHBIX TEOMETPHH, M HEOOXOAMMBIX JUIS YCIEHIHOTO MNpodecCHOHAIBHOTr0 00pa3oBaHus,
CBSI3aHHOI'O C UCIIOJIb30BaHUEM MAaTEMaTHKH.

[TpuopuTeTHBIMH 3a7ayaMH Kypca T€OMETpUU Ha YriIyOJIEHHOM YpPOBHE, PACIIMPSIOMIUMH U
YCUJIMBAIOIUMH Kypc 6a30BOTO YPOBHSI, SIBIISFOTCSL:

pacipeHe MPEeACTaBICHUs O TE€OMETPHH KaK 4acTH MHPOBOHM KyIbTYpHl U (popMupoBaHHE
OCO3HAHMS B3aHMOCBSI3M F€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypaX KaKk O BaXHEHIIHX
MaTeMaTHYECKUX MOJIENIAX, MO3BOJSIOIIMX ONUCHIBATh U HM3y4yaThb pPa3HbIC SIBJIECHUS OKPYKAIOIIEro
MUpa, 3HAaHUE TOHATHIHOTO anmnapaTta 1o paszaeiy «CtepeoMeTpus» yaeOHOro Kypca TeOMETPHH;

(dbopMHpOBaHUE YMEHUS BJIaJe€Th OCHOBHBIMU IMOHSTHUSAMHU O NPOCTPAHCTBEHHBIX (PUIypax M UX
OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TeopeM, (opMyn M yMeHHE MX NPUMEHSTh, YMEHUS JTOKa3bIBATh
TEOopeMbl U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PEILIeHHUs 3a/ay;

dbopMHupoBaHHE yMEHHS paclO3HaBaTh Ha YepTekaxX, MOJENAX W B pEaJbHOM MHpE
MHOTOI'PaHHHUKH U TeJla BPaIlleHUs, KOHCTPYHPOBAaTh N'€OMETPUUYECKHE MOJIEIH;

(dbopMHUpOBaHUE MOHUMAHHS BO3MOXHOCTH aKCHOMAaTHYECKOTO MOCTPOSHHSI MaTeMaTHYECKHX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH MPH MTPOBEACHUHU PacCy K ICHHIA;

(bopMHpOBaHKE YMEHHUS BIIAIETh METOJAMHU JTOKA3aTEILCTB U AITOPUTMOB PELICHUS, YMEHHUS UX
IIPUMEHSTH, IPOBOJIUTH JI0Ka3aTeJIbHbIE PACCYKJEHHUS B XOJI€ PEIIEHUS CTEPEOMETPUUECKUX 3a/1ad U
3aJad  C TPAKTUYECKHM COJEpKaHWeM, (OPMUpPOBAHHME TMPEJCTABICHUSI O HEOOXOAUMOCTH
JI0Ka3aTeNnbcTB MpU OOOCHOBAaHMM MAaTEMaTHUECKUX YTBEPXKIEHHMM H pONM AaKCHOMAaTHKU B
MIPOBE/ICHUH IEAYKTUBHBIX PACCYKICHHIA;

pa3BUTHE M  COBEPIICHCTBOBAHUE MHTEUIEKTYalbHbIX W  TBOPYECKHX CIOCOOHOCTEH
00yJaroImuxcs, TO3HABATEIILHOW aKTHBHOCTH, HCCIIEIOBATEILCKAX YMEHHUN, KDUTUIHOCTH MBIIIUICHUS,
MHTEpeca K U3y4eHHUIO T€OMEeTpUH;

dbopmupoBaHre  (QYHKIMOHATBHON  TI'PAaMOTHOCTH, PEJEBAHTHOW TEOMETPHH:  yMEHHS
pacrio3HaBaTh MPOSIBICHUS T'€OMETPHUECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
KU3HCHHBIX CHTYallUsX W TPU M3YYCHUHU JIPYTUX YICOHBIX MPEIMETOB, NMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS DPEATbHBIX CHUTYallUd, MCCIEJOBAHUS TOCTPOCHHBIX MOJEJCH,
WHTEPIPETAINY TIOTYIEHHBIX PE3yIbTATOB.

Paboyass mnporpamma mnpeaMera copMHpPoOBaHA ¢ Yy4deToM palodedl HNpPoOrpaMmbl
BOCIHUTAHUS IKOJBI. [lemaror Oyaer UCIONb30BaTh BOCIUTATEIBHBIA TOTEHIIHAT KOKIOTO YpOKa:

® yCTAQHABJIMBAaTh  JOBEPUTENbHbIE  OTHOIICHUS  MEXIy  Y4YMTeIeM U Y4YEHUKaMH,
CIOCOOCTBYIOIIME IO3UTHMBHOMY BOCIPHUATHIO YdallUMHCA TpeOOBaHMH W TpPOCKO yuuTens,
aKTUBHU3AIMK UX IIO3HABATEIILHON JE€STENbHOCTH;

¢ 100YX/1aTh IIKOJIHUKOB COOJIOATh HA YPOKE OOLICTIPUHATHIC HOPMBI MOBEICHUS, MPaBUIIa
OOMIeHHSI CO cTapIIUMHU (YIUTENSIMU) ¥ CBEPCTHUKAMU (IIKOJTHHUKAMH ),

® [IpUBJICKAaTh BHUMaHHE MIKOJIbHUKOB K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKe SIBJICHHUH,
OpPraHu30BBIBaTh PabOTy JeTeH ¢ COLMAIbHO 3HAUMMOW MH(poOpManueil — o0CyXk/1aTh, BBICKa3bIBaTh
MHEHHE;



® ICTIOJIb30BATh BOCIUTATEIbHBIE BO3MOXHOCTH COJAEP)KaHUS y4yeOHOro TmpeaMeTra uepes
JIEMOHCTPALMIO JIETSIM TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TOBEJCHUSA, MPOSBICHUS
YeJI0BEKOII00US U J0OPOCEPACHHOCTH;

®IPUMEHATh HA YPOKE WHTEPAaKTUBHBIE (OPMBI palbOThI: HWHTEIUIEKTyalbHBIE HIPBI,
TMIAKTUYECKUH TeaTp, AUCKYyCCUH, paboThl B apax M 1p.;

® OpraHu30BbBIBaTh ME(PCTBO MOTHUBUPOBAHHBIX U J3PYIUPOBAHHBIX Yy4yalIMXCs HaJ HX
HEYCIIEBAIOIINMHU OJIHOKJIACCHUKAMU;

® HHUIIMUPOBATH U MOJICP)KUBATH UCCIIEI0BATEIbCKYIO JEATEIBHOCTh IIKOJIbLHUKOB.

OCHOBHBIMHU COZCpKaTEIbHBIMU JUHUSAMU y4deOHOro kKypca «I'eomerpusi» B 10—11 kimaccax
aBisitoTes:  «[IpsiMble M TMJIOCKOCTH B MPOCTPAaHCTBE», «MHOrorpanHukmn», «Tema BpamieHus»,
«BekTopsl ¥ KOOpAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBE.

CdhopmynmupoBannoe Bo DPI'OC COO TpeboBaHME «yMETh OINEPUPOBATH IMOHATUIMUY,
PEJIeBaHTHBIMH F€OMETPHUH Ha YriyOnéHHoM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCUTCSI KO BCEM
COJIep KAaTENbHBIM JIMHUSAM y4eOHOro Kypca, a (popMHpOBaHUE JIOTUYECKUX YMEHHUH pacrpenenseTcs
HE TOJBKO IO COAepX aTelbHbIM JHUHHUSAM, HO U 1o rogam oOydeHus. Coaep:kaHue oOpa3oBaHUf,
COOTBETCTBYIOILIIEE TMPEAMETHBIM pe3yjibTaTaM oOcBoeHUs DenepanbHON pabouell Mporpammsl,
pacnpeenéHHbBIM 10 ToJjaM 00y4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM ~ BOIpOcaM  oOydJaromecs OOpamiagiuch HEOAHOKPATHO. OTO  TO3BOJISAET
OpraHM30BaTh OBJIAJICHUE TEOMETPUUYECKHMMH TMOHSATHSMH W HaBBIKAMHM IIOCJIEIOBATENILHO U
[IOCTYIATENbHO, C COOJIIOICHUEM IIPUHIINIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEeMY TE€OMETPUYECKUX TMPEACTABICHUN OO0yJarommxcs, pacuupsas U yrayonss e€, oOpa3ys
MIPOYHBIC MHOXKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marh ycioBus ansa  auddepeHnmanym  0OydeHUs, TOCTPOCHUS  WHIWBUAYATbHBIX
00pa3oBaTeNbHBIX MPOTpaMM, OOECHEUUTh YIiIyOJIEHHOE M3Y4Y€HHE I'€OMETPUHM KaK COCTaBJIAIOLICH
yaeOHoro npeamera «MareMaTuka;

MOJITOTOBUTh OOYyYaloIUXcid K MPOJODKEHUIO M3Y4YeHUs MaTeMaTHKH C yd€ToM BbIOOpa
Oynymeir mnpodeccun, oOecreurBasi MPEEMCTBEHHOCTh MEXIy OOmMM U MpodecCHOHATBHBIM
o0Opa3oBaHHEM.

Ha uzyuenue yue6HOro xkypca «I'eomerpusi» Ha yriay0néHHOM ypoBHE otBoauTcs 204 yaca: B 10
knacce — 102 yaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 daca B Hezemio).

COJEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE MOHSTHS CTEpeOMeTpuu. Touka, mpsmas, IUIOCKOCTb, IpOocTpaHcTBO. IloHATre 00
aKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHoe pacnosoxkeHue NOpsIMBIX B IPOCTPAHCTBE: IepeceKaroluecs, mNapauieiabHble U
cKkpemuBawpomuecs npsamele. llpusHakn ckpemmBaromuxcss npsMbiX. [lapamnenbHOCTh NpPSMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE: MApAJUIEIbHBIE IPSIMbIE B POCTPAHCTBE, NAPAIIIENBHOCTD TPEX MPSIMBIX,
MapajuIeIbHOCTh  NMPSMOM M IUIOCKOCTU. [lapayuienbHOe UM LEHTpPaJbHOE IPOEKTHUPOBAHUE,
n3zobpaxenue Guryp. OCHOBHbIE CBOMCTBA MapaieIbHOrO MpoekThupoBaHus. M3o00paxkenue Guryp B
MapajuIeIbHOM NPOEKUMU. YTIIBI C COHANpAaBICHHBIMU CTOPOHAMH, Yrojl MEXAY MpsAMBIMH B
npoctpaHcTBe. [lapaiieTbHOCTh TJIOCKOCTEN: MapajljIeIbHbIE IUIOCKOCTH, CBOMCTBA MapauleIbHBIX
wiockocteil. [IpocTeiimye mpocTpaHCTBEHHBIE (UIYphl HA IUIOCKOCTH: TETpa’p, Mapajuiesenune],
MOCTPOEHUE CEUCHHIA.

[lepneHUKYIAPHOCT NPAMOM M IUIOCKOCTH: INEPIEHIUKYJSPHBIE NPAMBIE B IIPOCTPAHCTBE,
MpsiMble TapajuieIbHbIe U NEPIIEHINKYISPHbIE K MJIOCKOCTH, MPU3HAK MEPIEHAUKYIISIPHOCTH MPSAMOM U
IUIOCKOCTH, TEOpEMa O NPSAMOM MNEPHEHAUKYISIPHON IIOCKOCTH. OpTOroHaJbHOE NMPOEKTHPOBAHHUE.
[lepnieHuKynslp ¥ HAaKJIOHHBIE: PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSIHME OT MPSMOM 0



IUIOCKOCTH, TPOEKUUs (UTyphl Ha IUIOCKOCTh. llepmeHauKyIspHOCTh IUIOCKOCTEH: MpHU3HAK
NEPIEHIUKYIIIPHOCTH ABYX INIOCKOCTEN. Teopema o Tpéx NepneHauKynspax.

VYIubl B IPOCTPAHCTBE: YroJl MEKY IPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN YIOJI, JMHEMHBIA Yroil
IOBYTrpaHHOro yria. TpéxrpaHHslii 1 MHOTOrpaHHble yriibl. CBOMCTBA IJIOCKUX YIVIOB MHOTOTPaHHOI'O
yria. CBOMCTBA IVIOCKUX M JIBYTPAHHBIX YIJIOB TPEXI'PAHHOrO yria. TeopeMbl KOCHHYCOB U CHHYCOB
JUI TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKHU

Bunbel MHOrorpaHHUKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: Nn-yrosbHas nmpusMma, npsMas u
HAKJIOHHAs NPU3Mbl, OOKOBasi M IOJHAs NOBEPXHOCTh Ipu3Mbl. [lapamienenunesn, npsMoyroiabHbIN
napajuleJienunes; U ero cpoicrsa. Kparyaiimime myTd Ha IMOBEPXHOCTH MHOIOrpaHHMKa. Teopema
Oiinepa. IlpocrpancTBennas Teopema [ludaropa. [lupamuga: N-yrompHas mUpaMuaa, NMpaBHIbHAS U
yceuéHHas nupaMmuzbl. CoiicTBa pébep M OOKOBBIX I'paHel MpaBWIIbHOW nupamuzbl. IIpaBuiibHbIE
MHOTI'OTPaHHUKH: ITPaBUJIbHAS IIPU3MA U IIPABUJIbHAS MUPAMUIA, IPABUIIbHAS TPEYTrOjbHas NIUpamMuia
U MIPaBUJIBHBIN TeTpa’ip, KyO. [IpeacraBienue o NpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadJIp, 10AEKadAp
U UKOCadIp.

Bbluuciienue 31€MEHTOB MHOIOIpaHHMKOB: pEOpa, aumaroHanu, yriasl. I[lmomans OGokxoBoi
MIOBEPXHOCTH U TOJHOW MOBEPXHOCTU IPSIMOM MPU3MBI, IUIOIIAJb OCHOBaHMil, TeopeMa O OOKOBOM
MIOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH IPABUIBHOMN
MIApaMU/Ibl, TEOpPEMA O IUIOMAAN YCEUYEHHON TUPAMUIBI.

CumMeTpust B INPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM IPABUJIBHBIX MHOI'OI'DAHHUKOB.
CumMMeTpus B IPaBUJIBHOM MHOTOIPAHHUKE: CUMMETpUS Mapajlieenurena, CUMMETPUs IPABUIIbHBIX
IIPU3M, CHMMETPUS IPABUILHON MUPAMUIBI.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTODP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U ITPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB.
JIeHCcTBUA C BEKTOpaMHU: CIIOKCHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHOKEHUE BeKTopa Ha uucio. CBoilcTBa ciokeHusi BeKTOpoB. CBOMCTBA YMHO)KEHHS BEKTOpa Ha
yucno. Ilonsatue xommunanapHele BekTOpbl. lIpu3Hak komiutanapHocTd TpEX BeKTOpoB. IIpaBuiio
napajuienenunena. TeopeMa O pasIoKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpsmoyronbHast cucreMa KoopAuHar B IpocTpaHcTBe. KoopaunaTel BekTopa. CBsI3b MEXAY
KOOpJIMHATaMM BEKTOpa M KOOpJAMHATAMM TOYEK. YTOJ MeXAy BekTopaMu. CKalsipHOE MPOU3BEACHNE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[lonaTus: UMAMHIpUYECKass IOBEPXHOCTb, KOHMYECKas IOBEPXHOCTb, cepuyeckas
MOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpallleHUs: IWIMHApP, KOHYC, YCEUEHHBIM KOHYC,
cdepa, map. B3aumHoe pacrnonoxenue chepsl M IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.
N300paxenune Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka munuuApa u KoHyca. Cummerpust cdepsl U
niapa.

O6béM. OcHoBHBIE cBocTBa 00bEMOB Ten. Teopema 00 00bEME NPAMOYTOJILHOTO
napajenenunesna u ciueacTsus u3 He€. OOBEM NpsSAMOM M HAKIOHHON MPU3MBI, IIMIUHJPA, TUPAMUIBI
1 koHyca. OOBEM I1apa v IapOBOTO CErMEHTA.

KomOuHnanmu ten BpaiieHus ¥ MHOTOrpaHHMKOB. [Ipu3ma, BnucaHHas B HWJIMHAP, ONMCaHHAS
okoJio muuHapa. Ilepeceduenue cdeprl u mapa c miockocTeio. Kacanue mapa u cepbl MI0CKOCTHIO.
[ToHATHE MHOTOTPAaHHHKA, ONMMCAHHOTO OKOJIO cepsl, chepbl, BIMCAHHON B MHOTOTPaHHUK WU TEJIO
BpalLCHMSL.

[Tnomans MOBEpXHOCTH IWIMHApA, KOHYca, Iulomanb chepsl u e€ yacredd. Ilomobue B
npoctpancTBe. OTHOIIEHWE 00BEMOB, TUIOIIAICH MOBEpXHOCTEH MoM00HBIX (uryp. [IpeodpazoBanue
nonoOusi, romoTteTus. PemieHue 3amad Ha IUIOCKOCTH C HCHOJIb30BAHUEM CTEPEOMETPUUYECKHUX
METOJIOB.

IlocTpoeHne ceueHUil MHOTOTPAaHHUKOB U TE€J BpAILEHUS: CEYEHMs LWIMHJIpA (MapajljiesibHO U
NEPIEHAUKYJIIPHO OCH), CEUeHHs KOHyca (MapajuleibHble OCHOBAaHMIO M IPOXOAAIIME dYepe3



BEPIIMHY), CEYCHMs IIapa, METOABl MOCTPOCHHMS CEYCHHH: METOJ CIJIEJOB, METOJ| BHYTPEHHEIO
MIPOEKTUPOBAHMSI, METOJT IEPEHOCA CEKYIIEeH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bextopsl B mpoctpancTtBe. Omepainuu HaJl BeKTOpamH. BekTOpHOE YMHOKEHHE BEKTOpPOB.
CBoiicTBa BEKTOpPHOTO yMHOXeHHUsS. IIpsMoyrombHas cucTeMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopnunatel BekTopa. Pasznokenue Bekrtopa mo ©6asucy. KoopamHaTHO-BEKTOPHBIH METOA MpH
pELICHIH T€OMETPHUECKUX 3aj1au.

JBuKeHHMsI B MPOCTPAHCTBE

JBmkenust mpoctpanctBa. Orobpaxkenus. J[BmwkeHus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
IBUKEHUM. BuIpl ABWKEHUH: MapajsieNbHBIA IEPEeHOC, LEHTpallbHas CUMMETpHs, 3epKalibHas
CHMMETpUs, TIOBOPOT BOKPYT npsmMoii. [IpeoOpazoBanus momodbus. [psmas u cdepa Ditnepa.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIN YPOBEHD)
HA YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskianckoe BOCIMTAHHeE:

C(OPMHUPOBAHHOCTh I'PAXKIAHCKONW MO3UIMK O0YYarolerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YjieHa POCCUHCKOTO OOIIECTBa, MPEACTABICHHE O MAaTEMaTHYECKHMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLELYp IPa)JaHCKOro oOuiecTBa (BbIOOPHI, ONPOCHl U JPYroe),
YMEHHE B3aUMOJIECTBOBATh C COLMAIbHBIMU HMHCTUTYTAaMH B COOTBETCTBUU C MX (PYHKUUAMU U
Ha3HAYCHUEM,;

2) naTpuoTHYecKoe BOCIIMTAHHE:

C(OPMHPOBAHHOCTh POCCUICKON TI'pa)KAaHCKOM HMIEHTUYHOCTH, YBaXEHHUS K IMPOLUIOMY U
HACTOSILIEMY POCCHMCKOM MAaT€MAaTHKH, LEHHOCTHOE OTHOIICHHE K JOCTH)KCHHUSAM POCCHUHUCKHX
MaTEMaTHUKOB U POCCUHCKONW MAaTEMaTU4ECKOW ILIKOJBbI, UCIIOJIB30BAHUE 3TUX JOCTHKEHHUM B IPYrHX
HayKaxX, TEXHOJIOTUSIX, cpepax SIKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM POCCHICKOro Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HaHMs, ’TUYECKOTO NOBEACHHUSI, CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTHKECHUM HAYKH U
JEeSITeIbHOCTBIO YIEHOT0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy1yIIEro;

4) 3cTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsl ICTETUKY MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEM,
O0BEKTOB, 3ajay, pELIeHUH, pacCykAEeHUH, BOCIPUMMYHMBOCT K MaTEMAaTUYECKUM AacleKTaM
Pa3IMYHbBIX BUJIOB HCKYCCTBA;

5) puznueckoe BocniuTanme:

c(OpPMUPOBAHHOCTh YMEHMSI MPUMEHSTh MaTeMaTUYECKUE 3HAHHUS B MHTEpecax 3J0pOBOrO M
6e3omacHoro o0pasa »XKU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO (3710pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryispHas (u3nueckas aKTHUBHOCTH), (hHU3HUECKOe
COBEPLICHCTBOBAHUE IIPU 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATENBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTU TPYIOJIIOOMs, MHTEpEC K pasiuyHbIM cdepam
npodeccuoHaNbHOM JeATENbHOCTH, CBS3aHHBIM C MAaTeMaTUKOM M €€ MPHIOKEHUSMHU, yMEHUe
coBepLIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccuu M pealn30BBIBATH COOCTBEHHBIE JKU3HEHHbIE
IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3oBaHMIO U CaMOoOOpa3oBaHHUIO Ha
MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTHYECKON HAIPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

C(OPMHUPOBAHHOCTb  HKOJOTHMYECKOM  KYIbTypbl, I[OHMMAaHUE  BIUSHUS  COLUAJIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMAIBHON Cpellbl, 0CO3HAHUE TI00aTbHOr0
XapakTepa H5KOJOTHYECKUX MpoOsIeM, OpUEHTALUs Ha NPUMEHEHME MaTeMAaTU4YeCKUX 3HaHUM A



pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOMIEH Cpe/Ibl, INTAHUPOBAHUE IMOCTYIKOB M OLIEHKH X BO3MOYHBIX
MOCTEACTBUIN JJIsI OKPYKAIOLIEH CPEIbI;

8) HeHHOCTH HAYYHOI 0 O3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAayKH W OOINECTBEHHOW MPAKTUKH, MOHMMAHHE MaTEMAaTHYECKOH HayKH Kak c(hepbl 4eloBedeCKOM
JIEATEIIbHOCTH, ATANoOB €€ pa3BUTUSA M 3HAYMMOCTH JUISl PA3BUTHS LIMBUJIM3ALMU, OBJIAJCHUE S3BIKOM
MAaTeMaTUKM W MaTEMAaTHYECKOM KYJbTYpOM Kak CpEICTBOM IIO3HAHUS MUpPA, T'OTOBHOCTh
OCYILIECTBJISATh MPOCKTHYIO U HUCCIIEA0BATEIBCKYIO AEATEIbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIEC MPU3HAKKM MAaTEMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOILIEHUH MEXIy TNOHATHSAMHU, (DOpMyIUpoBaTh ONpENeNieHUs TOHATUM, YCTaHABIUBATh
CYLICCTBEHHBIH MpPHU3HAK KIACCU(PUKALUK, OCHOBAaHUS Ui OOOOIICHHUS M CpPaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIPUHUMATH, (OPMYIUPOBATh W MPEOOpPa3OBHIBATh CYXKACHUS: YTBEpAUTEIbHBIE U
OTpHUIIATENbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHbIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMOCBS3U U IPOTHUBOpEUHs B (haKkTax, TaHHBIX,
HAOJIIOJICHUSX W YTBEPXKACHUSX, TMpEAJIararb KPUTEPHUU IS BBISIBICHHS 3aKOHOMEPHOCTEH u
MPOTHUBOPEUHIA;

JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JACAYKTMBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOU€HHUI, YMO3aKJIFOUEHU 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITETILHO JOKA3aTE€NbCTBA MATEMAaTHUYECKUX YTBEPXKICHUU (MPsSMbIE U OT
MIPOTUBHOTO0), BBICTpaNBaTh apryMEHTAIIMIO, TPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYKJICHHS ¥ BBIBO/IBI;

BBIOMpaATh CHOCO0 pelieHus y4eOHOW 3ahayu (CpaBHUBATH HECKOJIBKO BAapUAHTOB PEIICHUS,
BBIOMPATh HAMOOJIEE MOIXOAIINN C YUETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

basoBble ucciieqoBare/ibCKHe AeHCTBUA:

WCIIOIh30BaTh BOMPOCHI KaK WCCIENOBATEIbLCKUII WHCTPYMEHT TMO3HaAHUsA, (opMyaupoBaTh
BONPOCHL, (UKCUPYIOIIME NPOTHBOpEYHME, NpoOIeMy, YyCTaHaBIUBAaTh MCKOMOE U JIaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUITUIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIM 3KCIEPUMEHT, UCCIEIOBAHUE IO YCTAHOBJIEHUIO
O0COOEHHOCTEN MaTeMaTH4YeCKOTrO OOBEKTa, SIBJICHHUS, MPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMH;

CaMOCTOATENbHO (HOPMYyIHUpPOBaTH OOOOIICHUS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHHUsI, WCCIIEIOBaHMS, OILIEHWBATh JIOCTOBEPHOCTh IMOJIYYEHHBIX pE3YJIbTAaTOB, BHIBOJOB U
0000IIIeHMI;

MPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE MPOIECCa, a TAKXKE BBIJBUTaTh MPEANOJIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JeUIUTH WH(POpPMAIIUM, NAaHHBIX, HEOOXOJMMBIX i1 OTBETa HAa BOMPOC W IS
pelieHus 3a1a4u;

BBIOMpaTh ~ WH(MOpMAIMI0O W3  HCTOYHWUKOB  PA3JIUYHBIX  TUIIOB,  aHAJM3UPOBAThH,
CUCTeMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYpPUPOBaTh WH(OpPMAIIHIO, TPEACTABIATh €€ B PA3NUYHBIX (Popmax, WILTIOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HH(OPMALIMU [TO CAMOCTOSATENHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe [1eiiCTBUS

O01menue:

BOCIPUHUMATH U (POPMYITUPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMHU H IENISIMU OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M IUCBMEHHBIX TEKCTaxX, /1aBaTh
MOSICHEHUSI 110 X0y PEIICHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJYYCHHBIN PE3yIIbTarT;



B XoZe OOCYXICHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBbI, NPOOJIEMBI,
pemaeMoi 3ajaud, BBICKA3bIBaTh HJEH, HAIEJICHHbIE HA IIOMCK pPELICHMs, CONOCTAaBJIATH CBOU
CYXKIEHUS C CYXIEHUSAMH JPYIMX YYaCTHHUKOB JHajora, OOHapyXHBaTh pa3iWYhe M CXOJCTBO
MO3ULMH, B KOPPEKTHOU opme HOopMyIUpoBaTh pa3HOIIACHsI, CBOU BO3PAKECHHUS;

NPECTAaBIATh pE3yNbTaThbl pEIICHUS 33734, OKCICPUMEHTa, MCCICIOBaHUSA, IPOCKTa,
CaMOCTOSITEJIHO BBIOMpaTh (hopMaT BBICTYIUIEHHS C Y4E€TOM 3ajad MPEe3eHTALUU U OCOOEHHOCTEH
ayJAUTOPHUH.

PeryasiTuBHble YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszanus:

COCTaBJIATh IUIAH, AJITOPUTM pEIIeHHs 3aJauyd, BBIOMpPATh CIOCOO peleHus ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb U KOPPEKTHPOBATH
BapHUaHThI PELICHUH ¢ y4€TOM HOBOM HH(pOpMaLUu.

CaMOKOHTPOJIb, SMOLMOHATbHbI MHTEJIEKT:

BJaJIeTh HaBbIKAMM IIO3HABATEIBHOM pEe(IEKCHUM KaK OCO3HAHUS COBEPUIAEMBIX JIEHCTBUHA U
MBICTMTEIBHBIX TPOILECCOB, UX PE3yJIbTaTOB, BJIAJIETh CIOCO0AMH CAMOIPOBEPKH, CAMOKOHTPOJIS
npolecca 1 pe3yibTara pelieHuss MaTeMaTHYeCcKon 3a1aui;

NPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHWW 3aJadd, BHOCUTH
KOPPEKTHBBl B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JIAHHBIX, HaMJEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEJIU U yCIOBUSAM, OOBSCHATh MPUUMHBI JOCTHKEHUS WU
HE/IOCTIKEHHS PE3yJIbTATOB JAEATEIBHOCTH, HAXOIUTh OMIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

IIOHMMaThb W MCIIOJB30BaTh MNPEUMYILIECTBA KOMAHAHONM M HMHIUBUAYAJIbHOH paboOThl MpHU
peleHnn y9eOHbBIX 3a/1a4, IPUHUMATh IIeJIb COBMECTHOM JEATENbHOCTH, TUNIAHUPOBATh OPTaHU3AIIUIO
COBMECTHOHM paboThl, pacipeAessaTh BUJIbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3ysbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TpPYNNOBBIX (opmax paboTel (00CyXJIeHHs, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» U WHBIE), BBIIOJIHATH CBOIO YacTh pabOTHl W KOOPAMHHUPOBATH CBOW JEHCTBUS C IIPYTUMHU
YjieHaMM KOMaHJbl, OIIEHHBaTh KadeCTBO CBOEro BKJIaJa B OOUIMHA MNPOAYKT IO KPUTEPHUSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.

NPEJMETHBIE PE3YJIbTATHI

K xoniry 10 kiaacca o0ydarmuiicss HAyYUTCS:

¢ CBOOOJIHO OIEPUPOBATH OCHOBHBIMM MOHATUSAMH CTEPEOMETPUM TNPU pEIIeHUH 3aj1ad |
MIPOBEICHUU MaTEMAaTUYECKUX PacCyKJICHHIA;

® IPUMEHATh AKCHOMBI CTEPEOMETPHHM M CIEJCTBHSI M3 HUX IPH PEIICHHH Te€OMETPUYCCKUX
3ajad;

e KjjaccU(UIUPOBATh B3aUMHOE pACIONIOKEHUE TMPSIMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

¢ cBOOOJTHO OTIEPUPOBATH IMOHITHSMH, CBSI3aHHBIMH C YTJIAMU B TIPOCTPAHCTBE: MEXTY MPSIMBIMH
B IIPOCTPAHCTBE, MEXKY MPSIMOM U IIIOCKOCTHIO;

® cBOOOJTHO OTIEPHPOBATH TIOHATHSIMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;

e CBOOOTHO  pAacMo3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHHMKOB (TIpH3Ma, MHUpaMUja,
MPSIMOYTOJIBHBIN TTapajieNenuIe, Ky0);

e KJ1acCU(hUIIUPOBATh MHOTOI'PAaHHHUKH, BEIOMPAsi OCHOBAHUS JJIS KITaCCU(PUKAIINH;

¢ cBOOOJTHO OTIEPHPOBATH TOHATHAMH, CBI3aHHBIMHU C CEUEHHEM MHOTOI'PaHHHKOB IIOCKOCTHIO;

® BHIMOJIHATh MApaIeNIbHOE, HEHTPAIbHOE W OpPTOTOHAIbHOE INPOCKTHPOBAaHHE QUTyp Ha
TUIOCKOCTD, BBITOJHSTH H300pakeHHst (PUTYp Ha MIOCKOCTH;

® CTPOUTH CEYECHUS] MHOTOTPAaHHUKOB PA3IMYHBIMH METOJIAMH, BBIIIOJIHATH (BHIHOCHBIE) IJIOCKHUE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;



® BEIYHCIIATH IUIOIIAIM IIOBEPXHOCTEN MHOIOTPAHHUKOB (IIpU3Ma, MHUPaMUAA), TEOMETPUUECKUX
TeJl C IPUMEHEHHEeM (HopMyT;

¢ CBOOOJIHO ONEpUPOBATh MOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb M IUIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYpPBI;

¢ CBOOOJTHO OIEPHUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIMHATaM B
IIPOCTPAHCTBE;

® BBITIOJIHATD JACUCTBUS HaJl BEKTOPaMU;

epemiaTh 3aJadyd  Ha J0Ka3aTeJbCTBO MAaTEMAaTMYECKUX OTHOLIEHWH U HAXOXKICHHE
TFE€OMETPUUYECKUX BEJIMYMH, NPUMEHSS H3BECTHBIE METOJbl IPU PEUICHHMM MaTeMAaTHYECKUX 3ajad
MIOBBIIIEHHOTO U BEICOKOI'O YPOBHS CIIOKHOCTH;

® [I[PUMEHATh IMPOCTEHIINE MPOrPpaMMHBIE CPEACTBA U  AJIEKTPOHHO-KOMMYHHUKALMOHHbBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a]au;

® U3BJIEKaTh, IPEOOPA30BBIBATH M MHTEPIPETHPOBATh HH(DOPMALUIO O IPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

® [I[PUMEHSATH IOJyYEHHbIE 3HAHMS Ha NPAKTHKE: CPaBHMBATb M AHAIU3UPOBATh pPEAJIbHBIC
CUTyallud, I[PUMEHATh U3YYEHHbIE IIOHATUS B IIPOLIECCE€ IIOMCKA pELIEHUS MaTeMaTUYecKu
c(OpMyIHPOBaHHOW MpPOOJIEeMbl, MOJEIUPOBATh pEAIbHbIE CHUTyallud Ha s3bIKE€ TI'E€OMETpPHUH,
UCCIIEI0BaTh IOCTPOECHHBIE MOJIEIM C HCIHOJb30BAHUEM TIE€OMETPUYECKUX IOHATUH U TEOPEM,
anmapara anreOpbl, peuiaTh MPaKTUYECKHE 3a/lauM, CBA3aHHBIE C HAXOXJEHHEM I'eOMEeTPUYECKHX
BEJIMYH;

eMETh NpE/ICTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUA T'€OMETPUM KaK COCTaBHOM dYacTu
¢byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xonny 11 kiacca oGyyaroniuiicss HAy4uTCs:

®CBOOOJTHO OIEpPUPOBaTh IOHATHUSAMHU, CBS3aHHBIMU C LWJIMHAPUYECKOH, KOHUYECKOW H
cepruecKoil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TIOTYyYEHHUS;

® OIIEPUPOBATH MOHATUAMH, CBI3aHHBIMU C TEJIAMHU BPALLCHUS: [IUIUHIIPOM, KOHYCOM, Cepoil 1
1apom;

e pacrno3HaBaTh Teja BpalleHus (IWIMHApP, KOHYC, cdepa M map) U OOBSCHITH CIIOCOOBI
MIOJIyYEHUS TeJl BpallleHuUs;

e KJ1acCU()UIIUPOBATh B3aUMHOE PACIONIOKEHHUE CEPhl U TIOCKOCTH;

® BEIUUCIISATh BEJIMYMHBI JIEMEHTOB MHOTOTPAHHUKOB W TN BpalleHUs, 00BEMBI U IJIOLIAIU
MOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJ BPAILLEHUS, TEOMETPUUYECKHX Tell C IPUMEHEHUEM (HOpMYIT;

® CBOOOJIHO OINEpUPOBAaTh TMOHATUSAMH, CBSI3aHHBIMM C KOMOWHALMAMH TeJ BpallleHUus U
MHOT'OI'PaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIM B cdepy U omucaHHbI OKono cdepsl, cdepa,
BIMCAaHHAsi B MHOTOTPaHHUK WMJIU TEJIO BPAICHMUS,

® BEIYHCIISITH COOTHOUICHHSI MEXKAY TUIOIIAIIMU TOBEpXHOCTEN U 00bEMaMHU MOIOOHBIX TeET;

e 300pakaTh M3ydaemble (DUTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpallleHus;

® 13BJIEKaTh, HMHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(GOPMALKMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKUX Urypax, npeAcTaBIeHHYIO Ha YEPTEKaxX U PUCYHKAX;

® cBOOOJTHO OTIEPHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

® BBITIOJIHATH OII€pallM HaJl BEKTOpaMH;

®33/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOp/MHAT;

e pemaTh NeOMETPUYECKHE 3a7aud HAa BBIUMCIICHHE YITIOB MEXAY NPSAMBIMH M IUIOCKOCTSIMH,
BBIUMCJICHHE pPACCTOSHUM OT TOYKM JO TIUIOCKOCTH, B II€JIOM, Ha TMPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IPU PELLIECHUM;

¢ CBOOOJIHO ONEpUPOBATh MOHATHSAMHU, CBSI3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JBHIKCHUIA,

® BHIMOJIHATE M300paKeHHUsT MHOTOTPAaHHMKOB W TeJ BpAIIEHUS MPHU MapajuleIbHOM IepeHoce,
LEHTPAJIbHOW CUMMETPUH, 3epKaJIbHON CUMMETPHUH, IIPU IOBOPOTE BOKPYT MPSMOM, peoOpa3oBaHus
og00us;



® CTPOUTH CEUEHHUsT MHOTOTPAHHHMKOB W TEJ BPAIICHUS: CEUCHHs HUIUHApa (MapaylIelbHO H
MEPIEeHINKYISIPHO OCH), CEYCHHsI KOHyca (MapajjielIbHbIe OCHOBAaHHWIO M TIPOXOMSIIUE depes
BEPIIUHY), CEUYCHUS MIapa;

® ICIIOJIF30BAaTh METOJIBI MOCTPOCHHSI CEUCHHI: METOA CJENO0B, METOJ BHYTPCHHETO
MIPOEKTUPOBAHMUS, METOJI TIEpEHOCA CEKYILEH MITOCKOCTH;

® JIOKa3bIBaTh TEOMETPUYCCKUE YTBEPKICHUS;

S IPUMCHATh  TIeOMeTpUYeckne  (akThl I pEHICHHs  CTEPEOMETPHUYECKHX  3ajad,
MIPEIIOJIATAI0NIMX HECKOJIBKO IIIarOB PEIICHUS, €CIM YCIOBHS TNPUMEHEHHUS 3aJaHbl B SIBHOW U
HESIBHOU (opme;

epemiaTh 3aJa4yd  Ha JO0Ka3aTelbCTBO MATEMATHYECKUX OTHONICHUH W  HAXOXKICHHE
T€OMETPHUYCSCKUX BEIIMYUH;

® [IPUMEHATH IPOTPAMMHBIE CPEJICTBA W DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHUCTEMBI TIpU
pEIICHUH CTEPEOMETPUICCKUX 3a]1aY;

® IPUMCHSTH TOJyUYCHHBIC 3HAHUS HA MPAKTUKE: CPAaBHHUBATh, AHAIU3UPOBATH M OIICHUBATH
peaIbHbIC CUTYallMH, TPUMEHSATh W3YYCHHBIC IMOHSTHS, TEOPEMBI, CBOWCTBA B IMPOIECCE ITOMCKA
pellieHHs] MaTeMaTHYECKU CHOPMYIUPOBAHHON MPOOJIEMBI, MOJCIMPOBATh PEAIbHBIC CHUTYallUd Ha
SI3BIKE TEOMETPHH, UCCIICIOBATh ITOCTPOCHHBIE MOJCIH C UCIOJIb30BAHUEM T'€OMETPUICCKUX TOHITHN
W TeopeM, ammapara aiureOphl, pemarh IMPAKTUYECKUE 3aJaud, CBS3aHHBIE C HaXOXICHUEM
TCOMETPHUYCCKUX BEIIMYUH;

®UMETh NPEJCTABICHHUS OO0 OCHOBHBIX JTalax pPa3BUTHS T'€OMETPHHM KaK COCTaBHOM dYacTu
byHaamenTa pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne H Komirecrso acos DaekTponnbie (HUPPoOBHIE)

i aHMEeHOBaHHe Pa3/ieJioB ¥ TeM NMPOTrPaMMbl Beero Konrponsubie | lpakruueckne | GpasoBaTeTbHbIE pecypenr
padoThI padoThl

1 BBezecHue B cTepeoMeTpuio 23 1 https://resh.edu.ru/

2 B3anmHoe pacrosiokeHue npsMbIX B IPOCTPAHCTBE 1 https://resh.edu.ru/

3 [MapamienbHOCTh MPSIMBIX M TNIOCKOCTEH B IPOCTPAHCTBE https://resh.edu.ru/

4 E;g:f;z:gigﬂpﬂocn IPSIMBIX U TIOCKOCTEH B o5 https://resh.edu.ru/

5 VYTibl U pacCTOSIHHS 16 1 https://resh.edu.ru/

6 MHoOrorpaHHuKu 7 1 https://resh.edu.ru/

7 BekTOpBI B MPOCTPAHCTBE 12 https://resh.edu.ru/

8 [ToBTOpEeHme, 0600IIEHNE U CHCTeMAaTH3allusl 3HAHUN 5 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

11 KJIACC

Ne HanMenoBamme Komirectso aco JyekTpoHHBIE (LM (pPOBLIE)

o/ pas3/ie/IoB U TeM IPOrpaMMbl Beero KonTtpoasnsie | [IpakTuyeckne 06PA30BATEILHBIE PECYPChI
padoThI padoThI

1 AHanuTHYeCKasi FeOMETPHUs 15 1 https://resh.edu.ru/

2 [ToBTOpeHue, 006001IeHNE U CUCTEMATH3AIUS 3HAHU T 15 1 https://resh.edu.ru/

3 OO0BEM MHOTOTpaHHHKA 17 1 https://resh.edu.ru/

4 Tena BpareHus 24 1 https://resh.edu.ru/

5 [Tnomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX TEJ 1 https://resh.edu.ru/

6 JIBroKkeHust 1 https://resh.edu.ru/

7 [ToBTOpEeHME, 0000IICHNE M CHCTEeMAaTH3allsl 3HAHUN 17 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabHbie
padoThI

IMpakTHyeckne
padoThl

Jara
U3yYeHHs

DJIeKTPOHHbIe U (POBbIE
o0pa3oBaTebHbIE

pecypchbl

OcHoBHBIE TpaBUIIa N300paKEHNS HA PUCYHKE
IUIOCKOCTH, MapajjIeNIbHbIX MPSMBIX (OTPE3KOB),
CEepeINHbI OTPE3Ka

https://resh.edu.ru/

[ToHsATHS CTEepeOMeTpHH: TOYKa, IIPsSMasi, INTIOCKOCTh,
npoctpancTBo. OCHOBHBIE MTPaBUIIa U300paKEHHS HA
PUCYHKE IJIOCKOCTH, MTAPAJUICITBHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsaTus: nepecekaronmecs MmIOCKOCTH,
NepeCceKaroIInecs NpsiMasi U INIOCKOCTb;
MOJTYITPOCTPAHCTBO

https://resh.edu.ru/

[TonsaTHA: MEpeceKaroIuecs MIOCKOCTH,
NePEeCcEeKaroIINecs NpsiMasi U IIOCKOCTb;
MOJTYITPOCTPAHCTBO

MHororpaHHHKH, U300paKEHHE IPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

https://resh.edu.ru/

MHororpaHHHKH, U300paKECHHE POCTEUIIINX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX
00BEKTOB

https://resh.edu.ru/

AXCHOMEI CTCPCOMCETPHHU U IICPBLIC CIICACTBHUA U3 HUX

https://resh.edu.ru/

AXCHOMEI CTCPCOMCTPHUU U IICPBBIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHH U NIEPBBIE CIICICTBUS U3 HUX.

CriocoOslI 3a/1aHus IPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HAUEHUS MPSMBIX U TIJIOCKOCTEH

https://resh.edu.ru/

10

N3o0pakeHue ceueHnit mapaMuibl, KyOa U IPU3MEI,
KOTOpBIE MPOXOJAT Yepe3 ux péopa. M3obpaxenue
TIepeceueHUs MOJYUYCHHBIX MIIOCKOCTEH.




PaCKpaH_II/IBaHI/Ie IMOCTPOCHHBIX ceueHHI Pa3sHbIMHA
OBCTaMH

11

N300pakeHne ceueHuil mupaMubl, Kyoa U IpU3MBI,
KOTOpBIE MTPOXOJIAT uepe3 ux péodpa. Mzobpakenue
IepeceyeHus MOIYyUEHHBIX MNIOCKOCTEH.
PackpammBanue nocTpoOeHHBIX CEYEHUI Pa3HBIMU
1[BETaMU

12

N300pakeHue ceueHuil mupaMubl, Kyoa U IpU3MBl,
KOTOpBIE MPOXOJIAT uepe3 ux péodpa. M3obpaxkenue
IepeceyeHus MOJyUEHHBIX MIIOCKOCTEH.
PackpamnBanue MoCTPOCHHBIX CEYCHHUIN pa3HBIMU
1[BETaMU

https://resh.edu.ru/

13

N300pakeHne ceueHuil mupaMubl, Kyoa U IpU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péodpa. M3obpaxkenue
IepeceyeHus MOJYyUEHHBIX MIIOCKOCTEH.
PackpammBanue NoCTpOEHHBIX CEYEHUIN Pa3HBIMU
1[BETaMU

14

MeTton claeaoB oA MMOCTPOCHUMA CEe4YCHUI

https://resh.edu.ru/

15

Merton cnenoB s mocTpoeHus ceuenuii. CBoicTBa
MePECEUCHU I NPSIMBIX U MIIOCKOCTEN

https://resh.edu.ru/

16

Merton cienoB uist mocTpoeHus ceueHuil. CBolicTea
MIEPECEYEHU N NPSIMBIX U TUNIOCKOCTEN

17

[Toctpoenue ceuenuii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX YepTexen U
3aMMch H1aroB NOCTPOEHUS

https://resh.edu.ru/

18

[Toctpoenue ceuenuii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BBIHOCHBIX YepTexen 1
3aMych M1aroB NOCTPOEHUS

19

[Toctpoenue ceuenuii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BHIHOCHBIX YepTeXen U
3aIMCh NIaroB MOCTPOEHUS

https://resh.edu.ru/

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3aHne BHIHOCHBIX YepTeXen U
3aIMCh NIaroB MOCTPOEHUS




21

[ToBTOpenue mnanumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [lomodue
TPEYrOJIbHUKOB

https://resh.edu.ru/

22

[ToBTOpenue manumerpun: Teopema MeHnenas.
Pacuetsl B ceueHMAX Ha BBIHOCHBIX yepTekax. Mcropus
pa3BUTHS IUITAHUMETPUH U CTEPEOMETPHUU

https://resh.edu.ru/

23

KontposbHas padota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3anMHoe pacnonokeHue npsMbIxX B IPOCTPAHCTBE.
CkpeuuBaroniuecs npsimeie. [Ipusnaku
cKpenuBaromuxcs npsmeix. [lapamiensHuebie npsiMbie B
MIPOCTPAHCTBE

https://resh.edu.ru/

25

Teopema o cynieCTBOBaHMH U €IMHCTBEHHOCTH MIPSIMO
NapajuIeIbHON JAHHOW IIPSMOM, POXOALIEN Yepes
TOYKY IIPOCTPAHCTBA U HE JIKALEH HA JaHHOU
npsMoH. JIemMma o nepecedeHny napauieIbHbIX
IPSIMBIX TNIOCKOCTBIO

26

[TapannensHOCTH Tpex nmpsMbIX. TeopeMa o TpEx
MapajuieIbHbIX MPSMBIX. TeopeMa O CKpeluBarOIINXCst
MPSIMBIX

https://resh.edu.ru/

27

[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA
napajuieNbHOT0 MPOSKTUpOBaHus. M300pakeHue
pa3HbIX GUTYP B ApAIICITHLHON MPOSKINHI

https://resh.edu.ru/

28

LlenTpanbHas npoekus. Yol ¢ COHANPaBIECHHBIMA
CTOPOHAMU. YTOJI MEXKIY NMPSIMBIMHU

https://resh.edu.ru/

29

33[[8.‘-11/1 Ha JO0Ka3aTCJIbCTBO U UCCIICOAOBAHUC,
CBA3aHHBIC C PACIIOJIOXKCHUEM IIPAMBIX B IIPOCTPAHCTBC

30

[ToHsITHSA: MapaIeTbHOCTh MPSIMOM U TIJIOCKOCTH B
npoctpanctie. [Ipu3Hak napaiienbHOCTH NPIMON U
mrockocTi. CBOMCTBA MAPANIEIBLHOCTH MPSIMOI 1
IUIOCKOCTH

https://resh.edu.ru/

31

['eomeTpuyeckue 3a1a4un Ha BBIYMCIICHUE U
JI0KA3aTeIbCTBO, CBA3AHHBIE C M1APAIIIEIIbHOCTHIO
MPSAMBIX U IIOCKOCTEN B TPOCTPAHCTBE




32

ITocTpoeHue ceuenus:, MPOXOASIIETO Yepe3 AJaHHYIO
IIPSIMYIO Ha YEPTE)KE U NapaJLIEIIbHOTO APYTrOr IIPSMOM.
Pacuér orHOIIEHNH

33

[MapannenpHas mpoekuus, IpPUMEHEHUE s
IIOCTPOEHHUSI CEUEHHUH Ky0a U napajuiesienunesaa.
CpoiicTBa napajienenumnena u Npu3Mbl

https://resh.edu.ru/

34

[TapannensHbie iockocTu. [Ipu3HaKu napanieabHOCTH
JIBYX TJIOCKOCTEH

35

Teopema 0 nmapaJuIeIbHOCTH U €UHCTBEHHOCTH
IJIOCKOCTH, POXOSLIEH Yepe3 TOUKY, HE
MIPUHAUICIKAIIYIO JTAHHOU IIOCKOCTH U CJICJICTBUS U3
Heé

https://resh.edu.ru/

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[1apaJUIEIbHOCTH IPSIMBIX IIEPECEUEHHUSI IPH
IIEPECEYEHUH JIBYX NAapPAJIJICIIbHBIX IIOCKOCTEN TPEThEN

https://resh.edu.ru/

37

CaoiicTBa napamieiabHbIX IIIOCKOCTEN: 00 OTpe3Kax
MapaAJUIEIIBHBIX TIPSAMBIX, 3aAKIFOUEHHBIX MEXTY
napajuiebHBIMU IIJIOCKOCTSIMU; O NEPECEUEHUH MPSIMOI
C ABYM: MapalJICJIbHBIMHA IJIOCKOCTAMU

38

IToBTropenue: Teopema ITugaropa Ha miaockocTu

https://resh.edu.ru/

39

[ToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO
TPEYroJIbHUKA

40

CaoiicTBa Ky0a U IpsSIMOYTOJILHOTO Mapajlieienurnena

https://resh.edu.ru/

41

Brruucnenue niuuH OTpe3KOB B KyOe U IPSIMOYTOJTEHOM
MapaJIeECUIIeIe

42

[IepnieHqUKYIAPHOCTD NMPSAMOM U TUIOCKOCTH. [Ipu3Hak
MEPIEHIUKYISIPHOCTH IPSIMOM M TUNIOCKOCTH

https://resh.edu.ru/

43

[TepnieHAMKyYASAPHOCTH MPSIMOi U TI0CKOCTH. [Ipu3Hak
MEPIICHAUKYISIPHOCTH MPSMOU U TIIOCKOCTH

https://resh.edu.ru/

44

Teopema 0 CylIeCTBOBAHUU U €IUHCTBEHHOCTH
NPAMOM, MPOXOAAIIEH Yepe3 TOUKY IPOCTPaHCTBA U
NIEPIEHJUKYIISIPHON K INIOCKOCTH

45

[1nockocTu ¥ epneHAUKYISIPHBIE UM MIPSIMBIE B

https://resh.edu.ru/




MHOI'OI'paHHUKAX

IInockoctu n NEPNCHAUKYIAPHBIC UM IIPSAMBIC B

46
MHOT'OT'paHHUKAX

47 [lepnennukynsp u HaknoHHas. [loctpoenue https://resh.edu.ru/
HEPIECHIUKYJIApa U3 TOUKH Ha NPIMYIO

48 Ilepnennukynsap u HaknoHHas. [loctpoenue https://resh.edu.ru/
NIEPIEHIUKYJIIpA U3 TOUYKU HA NPSIMYIO

49 Teopema o Tpéx nepneHaAuKyIApax (mpsmas u https://resh.edu.ru/
oOparHasi)

50 Teopema o Tpéx nepneHAUKYIsIpax (mpsamas u
oOpaTHas)

51 VYT0JI MEXY CKPEUTMBAKOIIUMUCS MPSIMBIMH https://resh.edu.ru/

59 [Touck neprneHauKyISpHBIX MPSAMBIX C IIOMOILBIO
NIEPIECHIMKYJIIPHBIX TUIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE

54 [Toctpoenue ceuennii kyba, MpU3MBlI, NpaBUIILHOH https://resh.edu.ru/
MIIPaMKJIbI C TOMOLIBI0 OPTOTOHAJILHOM MPOEKINH

55 [TocTpoenue ceuenuit kyoa, IpU3Mbl, TPaBUIbHOM
MIMPaMHJIbl C TOMOIIBI0 OPTOTOHAJILHOM NMPOEKITNH

56 Cummerpus B NPOCTPAHCTBE OTHOCHTEIBHO ILIOCKOCTH. https://resh.edu.ru/
I1n0ckoCTH CUMMETPHUIl B MHOTOIPaHHUKAX

57 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U TNIOCKOCTH https://resh.edu.ru/
KaK CJIECTBHE CUMMETPHUH

58 IIpaBunbHBIE MHOTOTpaHHUKU. Pac4€r paccTosiHUi OT
TOYKH JI0 TJIOCKOCTHU

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacd€r paccTosiHUi OT https://resh.edu.ru/
TOUYKH JI0 IJIOCKOCTH

60 CriocoObl OIYCTHTD NEPIIEHAUKYIISPBI: CHMMETPUS,
CIBUT TOYKH MO MapaJIICTbHON NPAMOM

61 Cnsur no HenapaylieNbHOR NPIMOH, USMEHEHHe https://resh.edu.ru/
paccTosiHui

62 KontponbHas padora "B3anMHoe pacroyioxeHue




MPSAMBIX U IJIOCKOCTE B TPOCTpaHCTBE"

HOBTOpeHI/IeZ YIroja MCxKAY IIPsAMBIMU Ha IINIOCKOCTH,

63 TPUTOHOMETPUS B IPOM3BOJIBLHOM TPEYTOJIbHHUKE, https://resh.edu.ru/
TeopeMa KOCHHYCOB

64 [ToBTOpEHUE: Yroa MEXIy CKPEIIUBAIOIIIMHUCS https://resh.edu.ru/
NPSIMBIMH B IPOCTPAHCTBE

65 ['eoMeTpruecKre METO/ b BBIYUCIICHHS YTIIa MEXKTY
IpSIMBIMH B MHOTOTPaHHHUKAX

66 JIByrpanHbiii yroi. CBOMCTBO JIMHEHHBIX YIIIOB https://resh.edu.ru/
JIBYTPaHHOTO yTJa

67 [TepnenaukynspHbie ockocTd. CBoicTBa B3aUMHO
MEPICHMKYIISPHBIX IIIOCKOCTEH
[Tpu3Hak neprneHIuKyISIPHOCTH TUIOCKOCTEH; TeopemMa

68 O TIPSAMOM MEPECeUCHHUs ABYX MJIOCKOCTEH https://resh.edu.ru/
NEPICHMKYIISPHBIX TPEThEH TIOCKOCTH
[Tpsam BbHBIN 1T nunesn; Kyo; u3sMepeHust

69 PAMOYTOJ1 apajIeNenunes; Kyo; H3Mepens, https://resh.edu.ru/
CBOMCTBa NMPSIMOYTOJILHOTO TapaJuIeJICIHUIIea

70 Teopema o nuaronanu MPSMOYTOILHOTO https://resh.edu.ru/
napauiesieure/a u CIeICTBUE U3 Hed
CrepeoMeTpHUYeCcKUe U TIPUKITAIHbIC 33/1a4H,

71 CBSI3aHHBIE CO B3aMMHBIM PACIOI0KEHHEM MPSIMBIX U
TUIOCKOCTH
[ToBTOpEHME: CKPEUTMBAIOIIUECS MPSIMBIE,

72 napaJuleibHble INIOCKOCTH B CTAHAAPTHBIX https://resh.edu.ru/
MHOTOTPaHHHKaX
[Mapa mapayiebHBIX MJIOCKOCTEH Ha CKPEIINBAOIIUXCS

73 NPSIMBIX, PACCTOSTHUE MEKIY CKPEIHBAIOIIMMUCS
NPSIMBIMH B IPOCTBIX CUTYAITUSIX

74 PaccrosiHue OT TOUKH A0 MIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH
Brrunciienue pacCTOSSHUN MEXIY CK MBAIOIIUMUCS

75 CIICHHEC paccTo CAULY CKPCILHMBAIOIIMMUC https://resh.edu.ru/
IPSIMBIMH C TIOMOIIBIO TIEPIIEHANKYIISIPHON IIIOCKOCTH

76 TpéXrpaHHbIl yroy, HEpaBeHCTBA IS TPEXTPAHHBIX




yrioB. Teopema [Iugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa

DneMeHThI ChepHUYECKOil TEOMETPUU: Te0IC3HICCKIE

77 I Ha 3erine 1 https://resh.edu.ru/
78 KonrponsHas padora "Yrisl 1 paccTostHus" 1
79 CI/ICTeMaTI'/'IBaI_II/IH 3HaHUW "MHOrOrpaHHUK U €0 1
HJIEMEHTHI
80 [Mupamuna. Bunel nupamua. [paBunbHas nupaMuia 1 https://resh.edu.ru/
81 IIpusma. [Ipsimast m HakITOHHAs pu3MeIL. [I[paBunbHas 1
npu3Ma
g | Mool mapanresernes, mpaoyrosui 1 tps:iresh.ed.u/
83 Brinyxiible MHOrorpanHuku. Teopema Ditiiepa 1
% | e monympamimsnte sororpanmnc ! htps:firesh edu.ru
85 KonTponbnas padora "MHororpaHHuku" 1
86 [ToHATHE BEKTOpA HA IJIOCKOCTH U B POCTPAHCTBE 1
87 CymMa BEeKTOpOB 1 https://resh.edu.ru/
88 PazHOCTH BEKTOpPOB 1
89 [TpaBusio mapanienenumneaa 1 https://resh.edu.ru/
90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 https://resh.edu.ru/
91 Eg;gjﬁfI;eoz(:;?ﬁig&giﬁcy TPEX BEKTOPOB, HE 1 https://resh.edu.ru/
92 CkansipHO€ ITPOU3BEIEHUE 1
93 Beruncienue yria Mexy BEKTOPaMH B IPOCTPAHCTBE 1 https://resh.edu.ru/
94 [Ipocreiimme 3aga4u ¢ BEKTOpaMu 1
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
96 [Mpocreiinme 3a1a4un ¢ BEKTOPaMHU 1 https://resh.edu.ru/
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMu 1




98 O06o0muieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O0001IeHrEe ¥ cucTeMaTh3aluus 3HaHUI 1
100 | MroroBas KOHTpOJIbHAs paboTa 1 1
101 | UToroBas KOHTpOJIBbHAs paboTa 1 1
102 | O0oO1eHre U cucTeEMaTU3aIMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0
11 KJIACC
N KoanyecTBo yacoB Jara DJIEKTPOHHBbIC I (POBLIE
/o Tema ypoka Beero Kourpoasbnsblie | I[IpakTuyeckune W3yueHus o0pasoBaTeJbHbIE
padoThI padoThl pecypcbl
"
1 IToBTOpEHME TEMBI KOOpI[I/IH"TITI)I BEKTOpa Ha 1 https://resh.edu.ru/
IUIOCKOCTHU M B IPOCTPAHCTBE
2 IToBTOpenue TeMsl "CkansgpHOE IPOU3BENCHUE 1
BEKTOPOB"
"
3 [ToBTOpEHME TEMBI BHIH/ICJ'i'eHI/Ie yrijia MeXay 1 https://resh.edu.ru/
BEKTOPAMH B IIPOCTPAHCTBE
4 IToBTOpEHME TEMBI Y paBHEHHE MPSAMON, IPOXOAAIIEN 1
4yepe3 JBE TOUKH"
5 VYpaBHEHME MJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1 https://resh.edu.ru/
IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHME MIJIOCKOCTH, HOPMaJlb, YpaBHEHHE 1 https://resh.edu.ru/
IJIOCKOCTH B OTPE3Kax
7 BekropHoe npou3sBecHue 1 https://resh.edu.ru/
8 JIuneliHbIe HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMUPOBAHHE
9 JIuHelHbIE HEpAaBEHCTBA, IMHENHOE 1 https://resh.edu.ru/
IPOrpaMMHUPOBAHUE
10 AHanmuTHYeCKue METObl pacyéra yria Mexay 1
IPSIMBIMU B MHOTOTPaHHHUKAX
11 AHaTUTHYECKUE METOBI pacuéTa yriia MexiIy 1




IJIOCKOCTAMHU B MHOI'OI'PAHHUKAX

<DopMyJIa pacCTodAHUs OT TOUYKH O IINIOCKOCTH B

12 https://resh.edu.ru/
KOOpJIMHATaX

13 Haxoxnenne paccTosiHui OT TOUKHU 10 TIIOCKOCTH B
KyOe

14 Haxomz[eHlie PacCcTOSHUI OT TOYKH JI0 TUIOCKOCTH B https://resh.edu.ru/
MIPaBWJILHON MHpaMUJIe

15 KontponbHas padota "AHamuTudyeckas reomeTpus”

16 CeueHMsI MHOTOTPaHHUKOB: CTaH/IapTHBIC
MHOTOI'PaHHUKHU

17 CedeHuss MHOTOIPAaHHUKOB: METOJT CJICIIOB https://resh.edu.ru/

18 CeueHMsI MHOTOTPaHHUKOB: CTaHIaPTHBIC TUIOCKOCTH,
MEPECEYCHHS MPSMBIX U TIOCKOCTEH

19 [TapamienbHbie IPSAMBIC U IUIOCKOCTH: MapalICIIbHbIC https://resh.edu.ru/
CeueHUs

20 [TapamtenpHbIe NpsSIMBIE U IIIIOCKOCTH: PACYET
OTHOILIEHUU

21 [TapannensHblie MPSAMBbIEC U TUIOCKOCTH: YTIIbI MEXKIY https://resh.edu.ru/
CKPEIIHUBAIOIINMUCS TIPSIMBIMU
[TeprieHIUKYIISIPHBIC TTPSIMBIC U TUIOCKOCTH:

22 CTaHJapTHBIE MAPhl NEPIEHAUKYIAPHBIX IIOCKOCTEH 1 https://resh.edu.ru/
MIPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB

23 [lepnieH UK yNSIpHBIE IPSIMBIE U TUIOCKOCTH: TEOpEMa O
TpeX MEPICHINKYIIIpax

o4 [TeprieHIUKYIISIPHBIC TIPSIMBIC U TUIOCKOCTH: https://resh.edu.ru/
BBIYHCIICHHS IJTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHME: MIOMIAN MHOTOYTOJILHUKOB, (DOPMYIIBI
JUTSI TUTOTIA/IeH, COOOpakeHus TTO100us

26 [ToBTOpEHME: vrmomam/l MHOTOYTOJILHUKOB, ()OPMYJIBI https://resh.edu.ru/
JUTS TITOMIAIeH, COOOpaKeHUsI TOA00MS

97 [ToBTOpEHME: MIOIMIATN MHOTOYTOJILHUKOB, (DOPMYJIIBI https://resh.edu.ru/

JUTSI TUTOTTA/IeH, COOOpakeHUs TOT00uS




HJ'IOH.[&,I[I/I ceueHH I MHOTI'OI'PaHHUKOB: IIOIIA/ I

28 MOBEPXHOCTEH, pa3pe3aHus Ha 4aCTH, COOOPaKCHUS https://resh.edu.ru/
noxoous
[Tnomaau ceyeHnit MHOTOTPaAaHHUKOB: TIOIIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
noxoous

30 Kontposbnas padota "[loBTOpeHNE: MHOTOTPaHHUKH,
CEUEHUs] MHOTOTPaHHUKOB"

31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napajuiesienunesa

32 3anauu 00 yBOeHHHM Ky0a, 0 KBajpaType Kyoa; o
TPHUCEKIINH yTIIa

33 CrepeoMeTpuuecKkre 3aauu, CBI3aHHbIE C 00bEMOM https://resh.edu.ru/
[IPSIMOYTOJIBHOTO NIapaJuleIenunesia

34 [TpuknagHble 33129, CBSI3aHHBIE C BBIYHCICHHEM
00BEMa MPSAMOYTOIBLHOTO MapaljieNenuneaa

35 OOBEM IPSIMO¥ TPU3MBI https://resh.edu.ru/

36 CTGpGOMeTpI/I‘IGCKIfe 3a71a1H, CBA3AHHBIC C https://resh.edu.ru/
BBIYHCIICHHEM 00bEMOB IPSIMON TTPU3MBI

37 [Tpuknannelie 3a1a4m, CBSI3aHHBIE C 00BEMOM MPSAMOI
TIPU3MBI

38 Brraucrienue 06??eMOB TeJl C IOMOILBIO OTIPEENEHHOTO https://resh.edu.ru/
uHTerpana. O0bEM HaKIIOHHOW MPU3MBI

39 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO ONPEIeIEHHOTO
uHTerpana. O6bEM NupaMuIbl

40 ®dopmyna 00bEmMa mupamMuasl. OTHOIICHHE 00HEMOB https://resh.edu.ru/
MUPaMHJI C OOIIUM yTIIOM

a1 dopmyna 00béma upamuibl. OTHOIIEHUE 00HEMOB
MUPaMUJ] C OOIITUM yTIIOM

42 CTGpCOMe"EqueCKHe 3aJ1auM, CBA3aHHbIE C 00bEMaMU https://resh.edu.ru/
HAKJIOHHOUW MPU3MBI

43 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMu https://resh.edu.ru/

IMUpaMHn bl




[Tpuknagueie 3agaun o Teme "OO0BEMBI TEN",

44 ; .
CBSI3aHHBIE C 00BEMOM HAKJIOHHOM MPU3MBI
n 3 n
45 [Ipuknanusie 371841 110 TeMe OO0béMBI TEN", https://resh.edu.ru/
CBSI3aHHBIE C 00BEMOM NMHUPAMUIBI
16 [Ipumenenue 00bEMOB. BoluriciieHue pacCcTOSHUS 10
TIJIOCKOCTH
47 Kontponbnas padora "O0bEM MHOTOrpaHHHUKA"
48 I_Ipmnﬂapnqecxaf[ MTOBEPXHOCTh, 00pa3yIoIIne https://resh.edu.ru/
LHWJIMHIPUYECKOU MOBEPXHOCTH
49 Hwmmnap. [psmon kpyrosout nunuuap. 1lnomans https://resh.edu.ru/
MMOBEPXHOCTU LIUIIUHPA
50 Konnueckast moBepXHOCTh, 00pa3yronme KOHUYECKOn
noBepxHoctu. Konyc
51 CeueHune KOHYyCa INIOCKOCTbIO, apalIeIbHON https://resh.edu.ru/
TIJIOCKOCTH OCHOBAHMSI
52 VYceuénnblil konyc. M300pakeHue KOHYCOB U
YCEUEHHBIX KOHYCOB
53 [Tnomaas 60kO0BOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTU KOHYCa
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOU https://resh.edu.ru/
MMOBEPXHOCTH KOHYCa
55 CrepeomeTprueckme 3aJa4u Ha I0Ka3aTeIbCTBO U
BBIYHMCJICHHE, TOCTPOCHUEM CEUCHUN MUIIMHIPA, KOHyCa
56 CrepeomeTpuueckue 3aa4 Ha 710Ka3aTeNbCTBO 1 https://resh.edu.ru/
BBIYHMCIICHHE, TOCTPOCHUEM CEUCHUM IMIIMH]pa, KOHYCa
57 [TpuknaaHble 3a1a9, CBSI3aHHBIC C HHITHHIPOM https://resh.edu.ru/
58 [Ipuknaguelie 3aa41, CBSI3aHHbBIE C [IUIMHAPOM
59 Cdepa u map https://resh.edu.ru/
60 Ilepeceuenue cepsl 1 mapa ¢ mwiockocTsio. Kacanue
mapa u cepbl INIOCKOCThIO. By 1 n300paskeHue mapa
61 [Tepecedyenue cdepsl u mapa ¢ mIockocThio. Kacanue https://resh.edu.ru/

mapa u cgepsl IIOCKOCThI0. Bua n n3o0paxenue mapa




62

VYpasuaenne chepsl. [Lnomans chepsl u e€ gacren

63 Cummerpus chepsl 1 miapa https://resh.edu.ru/
CrepeoMeTpHUyecKre 3aJjaui Ha JOKa3aTeIbCTBO U
64 BBIYKCIICHHUE, CBSI3aHHBIE CO c(epoii U 1Iapom, https://resh.edu.ru/
MIOCTPOCHHEM UX CEUCHHH MIOCKOCTHIO
CrepeoMeTpHuyecKre 3aJjaui Ha JOKa3aTeIbCTBO U
65 BBIYHMCIICHHE, CBSI3aHHBIE CO cpepoii U mapom,
MIOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO
66 [puksaaHbie 3a1a4M, CBSI3aHHBIE CO chepoil U IIapoOM https://resh.edu.ru/
67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BBIYHCICHUS
B OKPYXXHOCTH, CTAaHJAPTHEIC MTOA00MS
Paznmunbie KOMOMHALIMY TEIT BPAIICHUS U
68 t patit https://resh.edu.ru/
MHOTOTPaHHUKOB
69 3agaun o Teme "Tena U MOBepXHOCTH BparieHus " https://resh.edu.ru/
70 3agaun o Teme "Tena M MOBEpXHOCTH BpanieHus " https://resh.edu.ru/
71 KonTponbHas pabota "Tena u mOBepXHOCTH BpalieHHs"
O6béMm nunuHIpa. Teopema bEME IPSAMOT
72 1 AP pema 00 00néme mpsvoro https://resh.edu.ru/
IWIAH]IPA
73 Brruucnenune o0bEMOB TeN ¢ MOMOIIBIO OTIPEIETEHHOTO
unTerpana. O6bpEéM KoHyca
74 [Tnouraayu 60KOBOM M MONTHON MOBEPXHOCTH KOHYCa
CrepeoMeTpuyecKre 3a7a4u, CBI3aHHbI
75 p P 1C 3a/1aTH, CBA3 e https://resh.edu.ru/
BBIYUCIICHHEM 00BEMOB IIMITMH/IPA, KOHYCa
76 [Ipuknagueie 3agaun mo Teme "OOBEMBI U TUTOITATN
MOBEepXHOCTEN Ten"
O06BEM mapa u mapoBoro cekropa. Teopema 00 00bEMe
mapa. [Imomane cheprr. Crepeomerprueckue 3aaa4n
77 p mazm, chep PEOMETD AT, https://resh.edu.ru/
CBSI3aHHBIE C BEIYHCIICHHEM 00bEMOB TI1apa, MapoOBOTO
CerMeHTa M IIapOBOT'0 CEKTOpa
ITpuxnanueie 3agaun no teMe "OOBEMBI TET",
78 p A A https://resh.edu.ru/

CBsI3aHHBIE ¢ 00BEMOM I1apa ¥ MIIOMIAbI0 CEpHI.




COOTHOIIIEHHS MEKIY TUIOMIAAIMHU TIOBEPXHOCTEH 1
00bEMaMU ITOI00HBIX TEN

79

[Tono6uble Tena B npocTpaHcTBe. MI3mMeHeHne 00bEMa
npu noxobun. CTepeoMeTprdecKue 3a1auu, CBI3aHHbIC

C BBIUHCIIEHHEM 00BEMOB TeJ U IUIOIAAEH
TMOBEPXHOCTEH

80

Kontponbnas padota "[1nomaaym moBepXHOCTH U
00BEMBI KPYTIIBIX TE"

81

JIBuxxenus npocrpancTa. OtoOpaykenus. JBuxkenus u

paBeHcTBO (puryp. OOuMe cBOKWCTBA ABMKEHUN

82

Bupl aBrkeHU: MapauieabHbIH IEPeHOC,
LIEHTpaIbHAsl CHMMETPHUS, 3epKaJIbHAsi CHUMMETPUSI,
MIOBOPOT BOKPYT MPSMOit

https://resh.edu.ru/

83

[IpeobpazoBanus nmomoowust. [Ipsmas u chepa Ditnepa

84

FCOMCTpI/I‘leCKI/IC 3a1a4v Ha IIPUMCHCHUC NBUKCHUA

https://resh.edu.ru/

85

KonrtponsHas padota "Bekropsl B mpocTpaHcTse"

86

O6o0marotee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reometpuu 10—11 kimaccoB, cucTemaTu3amus
3HaHui: "[lapannenbHOCTh NPSIMBIX U INIOCKOCTEN B
npocTpaHcTee”

87

O6o6maromniee mopropenue 11 moHsTHII U METOJOB
Kypca reomerpuu 10—-11 kiaccoB, cuctemaTuzanus
3HaHUM: "BekTopsl B mpocTpaHCcTBE"

88

O6o6matomiee mopropenue 11 moHsITHII U METOJIOB
Kypca reomerpun 10—-11 kiaccoB, cuctemaTuzanus
3HaHUM: "BekTopsl B mpocTpaHCcTBE"

89

O6o6matomniee mopropenue 11 moHsITHII U METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3Hanuil: "O0beM MHOrOrpaHHUKa"

90

O6o6matomee mopropenue 11 moHSITHII U METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTusanus
3Hanuil: "O0beM MHOrOrpaHHUKa"

91

O6o6matomee mopropenue 11 moHITHIT 1 METOIOB




Kypca reometrpun 10—11 knaccoB, cucremaTusanus
3HaHui: "[lo1many NoBEpXHOCTH U 0OBEMBI KPYTJIBIX

n

TCI

O6o6maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "[l1omany moBepxXHOCTH U 0OBbEMBI KPYTIIBIX
Ten"

92

93 HroroBast koHTpoIbHAs paboTa

94 Hrorosas KOHTpOJIbHASA paboTa

95 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlUsl 3HAHUN

Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb
96 B Pa3BUTUU COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb
97 B Pa3BUTUU COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb
98 B Pa3BUTUU COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

Hcropus pa3BUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb
99 B Pa3BUTUU COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPHU KaK HAYKH U €€ poJIb
100 | B pa3BUTHU COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

HcTopus pa3BuUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib
101 | B pa3BUTHU COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb
102 | B pa3BUTHU COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Mepznsk A.I., Homuposckuii I.A., [TonskoB B.M. / nox pex. [Togonsckoro B.E. Maremaruka.
AnreOpa ¥ Hauaja MareMaTu4ecKoro aHajlu3a, FeOMETPHsl, BEPOSITHOCTh U CTATHUCTUKA. [eomeTpusi:
10-if xmacc: yrIyOJNEHHBIH ypOBEHb: YYeOHUK. - AKIHOHEpHOE 00mecTBo «/31arenbeTBO
«IIpocserienune»
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