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INOACHUTEJIBHAS 3AIINCKA

["eomeTpus sIBIIIETCSI OJHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO 001IET0 00pa3oBaHus,
Tak Kak oOecreynBaeT BO3MOXKHOCTh HM3yY€HUS JUCHUUIUIMH  E€CTECTBEHHO-HAY4YHOM
HAIpPaBJIEHHOCTH U TPEIMETOB I'yMaHUTapHOIro LuKia. [I0CKOJBKY JOrMYecKoe MBILUIEHUE,
dbopMupyeMoe TNpU H3YyYEHUH OOYYAIOIIUMUCS MOHATHUMHBIX OCHOB TE€OMETpUHU, IMpH
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKHUX YTBEP)KIEHUH IpU pelIeHUU
FeOMETPUUECKUX 3aJlay, YMEHHE BBIABUTaTh U OIPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCS TIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilenb ocBoeHus mporpammbl yueOHoOro kypca «I'eomerpusi» Ha yriayOi€HHOM YpOBHE —
pa3BUTHE HMHIUBUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOUIMXCS MPH HM3YYCHUH TEOMETPHH, KaK
cocTaBiisAOLIeH mpeameTHOM obnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NecTBUH, creun(UYHbIX I'€OMETPUH, U HEOOXOAMMBIX Ul YCHEIIHOro Mpo(ecCHOHAIBbHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 33/1Ja4aMU Kypca F€OMETPUU Ha YIIIyOJIEHHOM YPOBHE, PACIIUPSIOIIUMU U
YCUJIMBAIOIUMU Kypc 0a30BOIr0 YPOBHS, SIBJISIOTCS:

pacumpeHue npeCcTaBIeHUs O TEOMETPUHN KaK YaCTH MUPOBOM KyJIbTYphI 1 (GOPMUPOBAHHE
OCO3HAHUs B3aUMOCBS3H T'€OMETPUH C OKPYXKAIOLIUM MUPOM;

(dopMHpOBaHHE MPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEUIIMX
MaTeMaTHUYECKUX MOJIETISX, TO3BOJISIOIIUX ONKCHIBATh U U3yYaTh Pa3HbIE SIBICHUS OKPY>KaIOIIEro
MUpa, 3HaHHE MOHATUHHOIO anmnapara 1o pasaeny «CtepeoMeTpus» yueOHOro Kypca reOMeTpuu;

(dopmMHpoBaHHEe YMEHHSI BJIaIeTh OCHOBHBIMU MOHATUSMH O MPOCTPAHCTBEHHBIX GUTypax U
UX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TeopeM, (OopMysl U yMEHHE HX NPUMEHSITh, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

dbopMHUpOBaHHE YMEHHS pacro3HaBaTh Ha YEPTEKaxX, MOACISIX M B peaJbHOM MHUpPE
MHOTOTPaHHUKH U TeJla BpallEeHUsl, KOHCTPYUPOBATh TEOMETPUUECKUE MOJEIIH;

¢dopmupoBaHue IIOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTHUYECKOI0 IIOCTPOEHHUs
MaTeMaTHUYeCKUX TeopHil, (OopMUpOBaHHWE MOHHUMAHUS POJIM AKCHUOMATHKU MpPHU MPOBEACHUU
pacCyKIEHUN;

dopMHpoBaHHE YMEHHUS BIAJETh METOJaMM JI0Ka3aTeJIbCTB M aJITOPUTMOB pELICHHUS,
YMEHHUSI MX TPUMEHATh, MPOBOJUTH JIOKa3aTelIbHbIE PACCYKIEHUS B XOJA€ pelIeHUus
CTEpEOMETPUYECKUX 33Jad W 3aJad C [PaKTHUYECKUM cojepxaHue™m, (GOopMUPOBaHUE
OpeICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB TMpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEP>KACHUM U POJIM aKCHOMATUKHU B ITPOBECHUH JI€YKTUBHBIX PACCYKICHHUIA;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00y4JaromuXxcs, MMO3HABATEILHOW AaKTHUBHOCTH, WCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUICHUSI, UHTEPEca K U3YUEHHUIO T€OMETPUH;



dbopmupoBanre (GYHKIMOHAIHLHOW TPAMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUU: YMEHHUS
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbBIX
JKU3HEHHBIX CUTyallUsIX W TPU HU3YYEHHHM JPYTUX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEW, MOJEIUPOBAaHUS pEAIbHbIX CUTyallMi, MCCIEI0BaHUS
MIOCTPOEHHBIX MOJENIEH, UHTEPIIPETALIUH TIOJyYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COJIEpXKATEIIBHBIMH JIMHUSIMHU yueOHOTO Kypca «I'eomerpusi» B 10—11 kmaccax
apisitoTes: «[IpsiMble M TIOCKOCTH B MPOCTpaHCTBE», «MHOTrOrpaHHuKn», «Tena BpalieHus»,
«BekTopbl 1 KOOPIUHATHI B IPOCTPAHCTBEY, «JBH)KEHUS B IPOCTPAHCTBE.

ChopmymnupoBanHoe Bo ®I'OC COO TtpeboBaHUE «YyMETh ONEPUPOBATH TMOHITHIMMNY,
pElIeBaHTHBIMH T€OMETpUH Ha yriayO0néHHOM ypoBHe oOydeHust B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJEpXaTeNbHbIM JHHUSIM Yy4eOHOro Kypca, a (OpMHUpPOBAHUE JIOTHYECKHX YMEHUUH
pacmpeesnseTcs: He TOJIBKO MO COJepKaTeIbHBIM JIMHHUSIM, HO U 110 roj1aM o0ydenus. Comepikanue
o0pa3oBaHMs, COOTBETCTBYIOIIEEe MPEeIMETHBIM pe3yibTaTaMm ocBoeHuss denepanbHoil padoueit
MIPOrpamMMBbl, pacrpeeIEHHBIM 0 TOJ1aM 00yUYeHHUs, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIIMITUAIBHBIM BOIIPOCaM 00ydJaromuecs o0pamaiich HEOJHOKPATHO. DTO
MO3BOJISIET ~ OPraHW30BaTh  OBJAJICHUE TEOMETPUUYCCKUMM TOHATUSIMH UM HaBBIKAMU
MOCIIEA0BATENbHO U MOCTYIMATENbHO, C COONIOJICHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKIIOYATh B OOIIYIO0 CHCTEMY F€OMETPUUYECKHUX MPEJICTABICHUN 00YYAIOIINXCS, pACIIUPSIs
U yriyouss e€, 00pas3ys MpoyHble MHOKECTBEHHBIE CBS3H.

[Tepexon K M3y4EeHUIO TEOMETPUHN Ha YTITyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh YCIOBHS JUIs JuQQepeHnranud oO0y4eHus, IMOCTPOCHUS WHIUBHIYaTbHBIX
o0pa3oBaTeNbHBIX  MPOTpamm, obecrieunTh  YriIyOJI€HHOE  W3Y4YeHHE  TeOMETPUU
KaK COCTaBJISItoIIel yueOHOoro npeaMera «MareMaTukay;

MOJArOTOBUTh OOYyYarOUIMXCs K MPOJOKEHUIO M3YyYEHHUS MaTeMaTUKH C y4€TOM BbIOOpa
Oyaymeit mpodeccun, obecreynBas NMPEeMCTBEHHOCTh MEXAY OOMIMM U Mpo¢eCcCHOHATBHBIM

o0pa3zoBaHHEM.

Ha u3yuenue yueOHoro kypca «I'eomeTpus» Ha yrinyOnéHHOM ypoBHE oTBoAuTCs 204 yaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kiacce — 102 gaca (3 yaca B Henemio).

COJAEPKAHUE OBYYEHUSA

10 KJIACC

IIpsiMble ¥ MJI0CKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHUS cTepeoMeTpun. Touka, mpsiMasi, INIOCKOCTb, MPOCTPaHCTBO. [loHsATHE
00 aKCHOMaTHYECKOM MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHOe pacnosioskeHue MpsiMbIX B MPOCTPAHCTBE: MEPECEKAIONINECS, MapalleIbHbIC U
CKpeluBaromuecs npsamele. [Ipu3Haku cKpemnBaromuxcs IpsaMbIX. [lapannenbHOCTh IPSIMBIX U



IJIOCKOCTEM B MPOCTPAHCTBE: MApaUICIbHbIE MPSMbIE B IMPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
OpsIMBIX, MapaJyIeIbHOCTh HOpsIMOM U 1ockoctH. [lapamiensHoe U IEHTpaJibHOE
poeKTHpoBaHue, n3odpaxenue ¢puryp. OCHOBHBIE CBOICTBA MapallIeIbHOIO MPOSKTUPOBAHMUS.
N300paxkenue ¢puryp B napawiesIbHOM MPOESKIMU. YTIIbI C COHANPABICHHBIMH CTOPOHAMH, YTOJ
MEXAYy NPSMBIMH B NpOCTpaHcTBE. llapaienbHOCTh MIOCKOCTEN: NapajlieibHble IUIOCKOCTH,
CBOICTBA MapaIeNbHBIX TIocKocTel. [IpocTeiiire npocTpaHCTBEeHHbIE (PUTYPBI HA TIOCKOCTH:
TeTpa’ap, Napajiesenune], IOCTPOCHUE CEeYEHUH.

[leprieH IUKYISIPHOCTD TPSAMOM U IJIOCKOCTU: MIEPIEHAUKYJIISIPHBIE TPSIMbIE B IPOCTPAHCTBE,
MMpAMBIC MAapaAJUICIBHBIC W HNCPHCHAUKYJIAPHBIC K INIIOCKOCTH, IMPU3HAK IMCPICHANUKYJIAPHOCTU
OpsIMOM U IJIOCKOCTH, TEOpeMa O MPSMOM MepHeHAUKYISIpHOU IMIockocTH. OpToroHaibHOE
npoektupoBanue. [lepneHAUKYIsIp W HAKJIOHHBIC: PACCTOSHHUE OT TOYKH JO IIJIOCKOCTH,
paccTosiHue OT MPSIMON 10 TUIOCKOCTH, MPOEKIUs (PUryphl Ha TIIOCKOCTb. [lepreHanKynapHOCT
IUIOCKOCTEM: TPU3HAK MNEPHEHAUKYJSIPHOCTH  JIBYX IUIOCKOCTeH. Teopema 0  TpEX
NEPICHIUKYISIPaX.

Vriibl B IPOCTPAHCTBE: YTOJI MEXY IPSIMOM U TUIOCKOCTBIO, ABYTPAHHBIN YroJl, TUHEUHBIN
Yroj JBYIpaHHOrO yria. TpéXrpaHHbli W MHOrorpaHHbie yriibl. CBOMCTBA IJIOCKHUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKUX W JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB Y CUHYCOB JIJIsI TPEXTPAHHOTO yTJIA.

MHOTOrpaHHUKH

Bunel MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronbHas npusma, npsmas
N HaKJIOHHAad IPU3SMBI, OokoBast M IIOJIHAS IMOBCPXHOCTL IIPU3MBI. Hapaﬂﬂenennneﬂ,
NpsIMOYTOJIBHBIN TapajuleNienune] U ero cBoicTBa. KpaTuaiiinne myTH Ha TOBEPXHOCTH
MHoOTOorpanHuka. Teopema Oiinepa. IlpoctpanctBennass teopema Iludaropa. IMupamuaa: n-
yToJbHAsI MTUPaMU/a, TpaBUiIbHAS U yced€HHast mupaMuibl. CBoiicTBa pédep u OOKOBBIX TpaHei
HpaBI/IJ'IBHOI\/'I nmupaMuJbl. HpaBI/IHBHBIG MHOTI'OTpaHHUKH: TpaBUJIbHad IMpuU3Ma MW IIpaBUJIbHAA
MUpaMuIa, IpaBUIIbHAS TPEYTOIbHAS TMPaMHUJIa U IPaBUIIbHBIN TeTpadp, kKyo. [IpencraBnenue o
MPaBUJILHBIX MHOTOTPAaHHUKAX: OKTadP, JOJIEKAIP U HKOCAIP.

Boruniciienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yribl. [lnomans 6okoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI IIPU3MBI, IIJIOMIA/[b OCHOBAaHUM, TEOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsMOM mpu3Mbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIbHON
MIUPAMHU/JIBI, TEOPEMA O TUIOIIAIN YCEUEHHON TUPAMU/IBI.

CumMerpusi B TPOCTPAHCTBE. DJEMEHTHl CUMMETPUM TNPAaBUIBHBIX MHOTOTPAaHHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETpHUS IapajleNeNuena, CUMMETpUs
MIPaBUJIBHBIX NTPU3M, CHMMETPHS PABUIIBHON TUPAMUJBI.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEAPHbIC, COHAMPABJIEHHBIE W MNPOTHBOIIOJIOKHO HamlpaBJIE€HHbIE BEKTOpPHI. PaBEeHCTBO
BEKTOPOB. /[[eHCTBUSA C BEKTOpaMH: CIOKEHUE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOIBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4K cyio. CBOMCTBA CIIOXKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha uucio. [lonsaTre koMIutanapabie BEKTOPbI. [[pu3HaK KOMILTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapamenenunena. TeopeMa O pas3IoKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsiMoyronbHas cuctema KoopauHaT B nmpoctpaHcTBe. Koopaunarel Bektopa. CBs3b
MEXIy KOOpJAWHAaTaMH BEKTOpa U KOOPJIMHATaMH TOYEK. YTOJ MEXIAy BekTopamu. CkaispHOe
MIPOU3BEICHUE BEKTOPOB.



11 KUIIACC

Tesa BpalmieHus

[ToHsiTHS: IMIWHAPUYECKAs TMOBEPXHOCTh, KOHUYECKas IMOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, 00pa3ylollre noBepxHocteil. Tena BpalieHus: HIMIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacronoxxeHue chepsl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
H3o06paxeHue Tea BpalleHUs Ha M1ockocTu. Pa3BépTka nunuHapa u konyca. CuMMeTpusi cepbl
U 11apa.

O6béM. OcHoBHblE cBoOiicTBa 00bEMOB Tei. Teopema 00 00bEME NPSAMOYTOJIBLHOTO
napajenenunena U cieiactsus u3 Heé. OObEM NpsAMOM M HAKIOHHON NPHU3MBI, LUIUHIPA,
nupamMuabl 1 KoHyca. O0bEM mapa 1 mapoBOro CeTMEHTa.

KomOunanuu Ten BpamieHus W MHOrorpaHHukoB. [Ipu3ma, BmucaHHass B LMIUHJAD,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocTeio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTpaHHKKA, OMHCAHHOTO 0KOJIO chepsl, chepbl, BNUCAHHON B
MHOTOTPAHHHK HJIM TEJIO BPAIICHHSI.

[Inomanp MOBEPXHOCTH IWJIMHApPA, KOHyca, miomans chepsl u e€ vacredl. [lomodbue B
npoctpanctBe. OTHomieHHe O00BEMOB, IUIOMIAZe TMOBEPXHOCTEH MOA00HBIX  uryp.
[IpeoOpazoBanue mnonodOus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHne ceuyeHnii MHOTOTPaHHUKOB U TEJ BPALLEHUS: CEUEHUS LIMIMHPA (TTapaljIeIbHO
U MEPHEeHIUKYIISIPHO OCH), CEYeHHs KOHYca (IapajulesibHble OCHOBAaHUIO U MPOXOASIIUE Yepes3
BEpILMHY), CEUEHUS 1Iapa, METOABI IIOCTPOEHUS CEYEHMI: METOJ CIEN0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMSI, METO]I IEPEHOCA CEKYLIEH MIO0CKOCTH.

BekTopsbl M KOOPpAMHATHI B IPOCTPAHCTBE

BekTopsl B ipocTpaHcTBe. Onepani Hajl BEKTOpaMHu. BEKTOpHOE YMHOKEHHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXKeHHUs. I[IpsMoyroipHas cucreMa KOOpAWHAT B TIPOCTPAHCTBE.
Koopaunatel BekTopa. Pa3noxenue BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIEHUH T€OMETPUUECKUX 3a/1ad.

J{BM2KEHHS B IPOCTPAHCTBE

JBuxenus mpoctpancTBa. OtoOpaskenus. [IBuxenus 1 paBeHCTBO puryp. O01mue cBoicTBa
JBW>KEHUW. BUIbl ABUMKEHMI: TapajuieNibHbIA MEPEHOC, LEHTpalbHas CUMMETPHS, 3epKajabHas

CUMMETpUs, TOBOPOT BOKPYT mpsimoii. [IpeobpazoBanus nogodus. [psamas u chepa Ditnepa.

ILTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYHEBHOI'O KYPCA «"TEOMETPHSI»
(YI'JIYBJIEHHBIA YPOBEHDB) HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI



1) rpaxknaHcKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKON mo3uIMU  OOydalIlerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, NMPEACTABICHUE O MAaTEMaTHMUECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEeayp TpakJaHCKOTO oOIiecTBa
(BBIOOPBI, OMPOCHL M JAPYroe), yMEHUE B3aMMOJCHCTBOBATH C COLMAIBHBIMA HHCTHUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) MAaTPUOTHYIECCKOEC BOCIIMTAHHUE:

c(OPMHPOBAHHOCTh POCCUHUCKOM I'pa)IaHCKOW MIEHTHYHOCTH, YBOKEHHS K MPOLLUIOMY U
HACTOAIIEMY POCCUMCKON MaTreMaTHUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHKEHUSIM POCCUHUCKUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCMOJIb30BAHUE ITUX JOCTH)KECHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE  JyXOBHBIX  IIGHHOCTEH  POCCHHCKOro  Haponaa, Cc(OpMHpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJCHHUS, CBSI3aHHOTO C MIPAKTUYECKUM IPUMEHEHHEM
JOCTHKEHUI HAyKU U JAESITEIbHOCTHbIO YUYEHOrO, OCO3HAHWE JIMYHOIO BKJIaJa B IOCTPOCHUE
yCTOHUMBOro Oyay1iero;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOLLICHUE K MUPY, BKIIFOYas ICTETUKY MATEMAaTUUECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aja4, PEIICHHH, PaCCyKJIEHUM, BOCHIPUUMYUBOCT K MATEMAaTHYECKUM aCIEKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusuueckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 3/I0pOBOTO
u Oe3omacHOro ooOpasa *W3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryJigpHas (u3nueckas aKTUBHOCTB),
¢u3nUecKoe COBEpIIEHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03J0OPOBUTENIBHON J€SITEIbHOCTHIO;

6) Tpy1oBOe BocnuTaHHE:

TOTOBHOCTh K TPYy/Ay, OCO3HAHWE IIEHHOCTH TPYJOIIOOMS, HHTEPEC K Pa3IMUHBIM chepam
po(hecCHOHANBLHOM JEeSITEeNFHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPUIOKEHUSIMU, YMEHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy OOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKUX 33/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) 3K0JIOTHYECKO€E BOCTIMTAHUE:
C(i)OpMHpOBaHHOCTI) SKOJOTHYECKOU KyJbTYypbl, IOHHUMAHUC BJIMAHUA COLOUAJIBHO-

HSKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
IJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPoOIieM, OpUeHTAIHsI Ha TPUMEHEHNE MaTeMaTHUYECKUX



3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAOIIECH Cpeibl, IJITaHUPOBAHHUE IMTOCTYITKOB M OIICHKH
MX BO3MOXHBIX IMOCIIEICTBUI JJIsl OKPYKAIOLIEH CpeJIbl;

8) IHMEHHOCTU HAYYHOI'0O IIO3HAHMSA:

C(OPMUPOBAHHOCTh ~MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOLIECTBEHHOW NMPAKTHKH, IOHUMAHHE MAaTEMAaTUYECKOH HAayKU Kak cdepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUI pa3BUTHS LIMBUIIU3ALIUY,
OBJI4/ICHUE SI3bIKOM MaTEMaTHKU U MaTeMaTUYeCKON KyJIbTypOi KaKk CpeICTBOM ITO3HAHMs MUDA,
TFOTOBHOCTb OCYILECTBIISATH IPOEKTHYIO U UCCIIEI0BATENbCKYIO AE€ATEIbHOCT UHIANBUIYAIBHO U

B IpyTmIie.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIe YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble Jlornueckue AeiicTBUs:

BBISBIIATh W XapaKTEpU30BaTh CYIIECTBEHHbIC NPHU3HAKM MAaTEeMaTHUYECKHX OOBEKTOB,
NOHATUH, OTHOIICHHH MEXAYy TMOHATHAMH, (OpPMyIUpOBaTH ONpENCICHHUS IOHSATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBI MpPHU3HAK KJIACCU(PHUKALMKU, OCHOBAHMSA Ui 000OLIeHHS U
CpaBHEHUs1, KPUTEPUU ITPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATD, (I)OpMYJ'II/IpOBaTB u Hp606pa3OBLIBaTB CYKACHUA: YTBCPAUTCIBHBIC U
OTpUIATCIIBHBIC, CINHUYHBIC, YACTHEIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUE 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTUBOPCUUA B (1)aKTaX,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, TMpeiaraTb KPUTEpUU IS BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOABI C HCIIOJIB30BAHHWEM 3dKOHOB JIOTMKH, ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKHIOqCHHﬁ, YMO3aKHIOquHﬁ 110 aHaJIOTHH,

MIPOBOAMTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIEHUH (IIPSIMbIE U OT
OPOTHBHOTO), BBICTPAUBaTh apPryMEHTAlUI0, TPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKICHHSI U BHIBOJIBI;

BbIOMpATh cr1oco0 penieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB pellIeHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHI ¢ Y4ETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble Hcciie1oBaTeJILCKHE JeiicTBUA:
HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUN HHCTPYMEHT MO3HaHUS, (HOPMYIUPOBAThH

BOIIPOCHI, (UKCUPYIOIIME NPOTHBOpEUHe, NpoOjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;



MPOBOJIUTh  CAMOCTOSITENIPHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT, HCCJIEIOBAaHHUE  II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEH MEXTy 00bEKTaMU, SIBJICHUSIMHU, ITPOLIECCAMU,

CaMOCTOSITENILHO (hOPMYJIUPOBATh OOOOIICHHS M BBIBOABI IO Pe3yjIbTaTaM IMPOBEIEHHOTO
HAOJIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3YyIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOrHO3UPOBATH BO3MOXKHOC PA3BUTUC IIPOLECCCA, a TAKKE BbIABUI'aTh IMPCAIIOJIOXKECHUA O
€TI0 Ppa3BUTHUHU B HOBBIX YCJIOBHAX.

PabGora ¢ unopmanmeii:

BBISBJIATH JeUIUThl HHGOPMAIUK, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETA Ha BOIPOC U IS
pELICHUS 3a/1a4H;

BBIOMpaTh MHGOpPMAIMIO W3 HCTOYHUKOB pA3IMYHBIX  THIIOB, AaHAJIH3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH MH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QopM
IIPEJICTaBICHMUS;

CTPYKTYpPHPOBaTh HH(POPMALINIO, IPEACTABIATH €€ B PA3IHUHBIX POpMax, WILTFOCTPUPOBATh
rpadu4ecKu;

OLICHUBATh HAAEKHOCTh HHGPOPMAIMKA 10 CAMOCTOSTEIBHO  C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHBIE YHHUBePCcAIbHbIE YUeOHbIE TeHCTBHUS
Oomenmne:

BOCIIPUHUMATb U q)OpMYJ'II/IPOBaTB CYKACHUA B COOTBCTCTBHMU C YCIOBUSAMHU U LCIIAMU
O6H_ICHI/I}I, SACHO, TOYHO, I'PAMOTHO BBIPAXKATb CBOIO TOYKY 3pPCHHA B YCTHBIX W NHNCbMCHHBIX
TEKCTaXx, 1aBaTh MMOACHCHH 110 X0y PCUICHUA 3a/la4, KOMMCHTUPOBATH HOJ'Iy‘-IeHHI:II\/'I pE3yibTar;

B XO7e 00CYXIEeHMs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMON TeMbl, MPOOJIEMBI,
pemaeMoil 3ai1ayu, BBICKA3bIBATh WJIEH, HAllEJICHHbIE HAa MOWMCK PELIeHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXKICHUSMHU JPYTUX YYaCTHUKOB JManora, oOHapy>KMBaTh pa3jinyMe U CXOJCTBO
MO3UIHMI, B KOPPEKTHON opMe GOopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPpEACTAaBJIATE PE3YJIbTAaTbl PCHICHUA 3aJadd, OKCIICPUMCHTA, HCCICOOBAHHA, IIPOCKTA,

CaMOCTOSITENIHO BBIOMPATh (POpPMAT BBHICTYIUIEHUS € YUETOM 3aj1ay MPE3EeHTALUU U OCOOCHHOCTEN
ayJIuTOPHUH.

PeryasituBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiCTBUS

Camoopranuzanus:



COCTaBJIATh IUIaH, aJTOPUTM pEIICHUs 3aJayd, BBIOMPATh CIOCOO pelIeHUs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pEUICHU ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH UHTEJJIEKT:

BJIaJACTh HaBbIKaMH IMO3HaBaTEIILHOM pe(l)J'IeKCI/II/I KaK OCO3HaHHs COBECpIIaCMBIX HeﬁCTBHfI n
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PE3YJIbTATOB, BJIAACTDH criocobamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA
mponecca u pe3yjibrTara pCIICHUA MaTeMaTHYeCKOM 3aJa4u,

MPEABUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IPU PEIICHUW 3aJa4d, BHOCUTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JNaHHBIX, HAIJICHHBIX OMIMOOK,
BBIIBJIEHHBIX TPYJHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSAM, OOBSACHATH IPUUUHBI JOCTUKECHUS
WIA HEJAOCTHKEHMs pe3yJbTaTOB JAEATENbHOCTH, HaXOIUTh OHIMOKY, JaBaTb OLCHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA JeATEJIbHOCTD:

MOHUMAaTh M UCIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBHIYaJbHON pabOThI TpU
PCIICHHUN y‘~I66HI)IX 3aaa4, I[PUHHUMATb LCJb COBMECTHOH ACATCIIBHOCTH, IIJIAHUPOBATDH
OpraHu3allii0 COBMECTHOM pabOThI, paclpeneisiTh BHIbI padOT, JOTOBApUBATHCS, OOCYKIATh
MIpoILIeCC U Pe3yabTaT paboThl, 000011aTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCYX ICHUS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» ¥ HHBIE), BBITIOJHATH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATH CBOU JEHCTBHS C APYTUMHU
YJIeHaMH KOMAaHJbl, OIICHUBAaTh KAaueCTBO CBOETO BKJAJa B OOMIMN TPOIYKT MO KPHUTEPHUSM,
c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

MNPEAMETHBIE PE3YJIBTATHI

K xoniry 10 kaacca o0ydaromuiicss HAyYUTCS:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMHU IMOHATHUSMHU CTEPEOMETPUHU TNPH PELICHUHU 3a/1ad U
MIPOBEJICHUN MaTEMaTHYECKUX PACCyKICHUM;

e IPUMEHATH AKCHUOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX IIPU PELIEHUH F€OMETPUUECKUX
3ajady;

e Kiaccu(uUUpPOBaTh B3aMMHOE PACHOJIOXKEHHE MPSMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
MPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOJIHO ONEPUPOBATH MOHATHUSMH, CBA3AHHBIMU C YIJIaMH B TPOCTPAHCTBE: MEXIY
NPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSMON U TIIOCKOCTBIO;

e CcBOOOJIHO ONEPHPOBATH MOHATHIMM, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

e CBOOOJHO pAaclo3HaBaTh OCHOBHBIE BHUJbl MHOTOIPAHHUKOB (MpU3Ma, NHpPaMUAA,
IpSAMOYTOJIbHBIN Mapasuienenunen, kyo0);

e KJIaccu(ULIUPOBATH MHOTOTPAHHUKH, BBIOMPAst OCHOBAHHUSA IS KJIaCCU(PUKALIUN;

e CcBOOOJHO ONEpPHPOBATH TOHSATHSIMHU, CBS3aHHBIMH C CEUEHHEM MHOTOTPAaHHUKOB
IIJIOCKOCTBIO;



BBITIOJHATH MapaJuIebHOE, EHTPAJIbHOE W OPTOTOHAIBHOE NMPOEKTUPOBAaHUE (GHUTYp Ha
IUIOCKOCTB, BBITIOJHATH N300paXkeHUs (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEUCHHS MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBIIOIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (pUTYD: BH]I CBEpXY, COOKY, CHU3Y;
BBIYMCIIATh  IUIOHIAJM  TOBEPXHOCTEH  MHOTOTPAaHHHKOB (TMpH3Ma, NHpaMuiaa),
TreOMETPUUECKUX TEJI C MPUMEHEHUEM (HOpMyT;

CBOOOIHO ONEPUPOBATH MOHATUAMH: CHMMETPHUS B IPOCTPAHCTBE, LICHTP, OCh H IJIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHH (UTYPHI,

CBOOOIHO ONEpHUPOBATh MOHSATHUSMH, COOTBETCTBYIOUIMMHU BEKTOpaM M KOOpAWHATaM B
POCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPAMH;

pemiath 3aJa4d HA JIOKA3aTENbCTBO MATEMATHYECKUX OTHOIICHHA M HaXOXKICHHE
T€OMETPUYECKUX BEITMYHH, IPUMEHSSI N3BECTHBIE METO/IbI IIPH PEIICHHH MaTeMaTHYECKUX
3a]1a4 OBBIIICHHOTO ¥ BEICOKOTO YPOBHS CJIOXHOCTH;

NPUMEHATh NPOCTEHIME MPOrpaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHYCCKUX 3a1aY;

U3BJIEKaTh, IPEOOPA30BBIBATH U MHTEPIPETUPOBATh MH(OPMALIUIO O MMPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTeKaxX U pUCYHKAX;

HNPUMEHSATH MOJYYEeHHbIC 3HAaHHUS Ha MPAKTUKE: CPAaBHUBATH M aHAIM3HPOBATh PEalbHbIC
CHUTYAIMH, TPUMEHATH U3YYCHHBIC TIOHATHS B IIPOLIECCE TIOMCKA PEIICHHUS] MAaTeMaTHIECKU
cOpMyTHpOBaHHON MNpPOOIEMBI, MOJEIHPOBATH pEATbHBIE CUTYyallMd Ha S3bIKE
TE€OMETPHUH, HCCIIEAOBATh TOCTPOCHHBIE MOJENN C HCIIOJIB30BAHHEM T'€OMETPHUECKUX
HNOHSATHH W TeopeM, ammapara anreOpbl, pemarb NMPaKTUYECKUe 3a/laud, CBSI3aHHBIC C
HAXOXKJICHUEM I'€OMETPUYECKUX BEITUYNH;

UMETh MPEJCTaBICHHUsSI 00 OCHOBHBIX JTalaxX pa3BUTHS I'€OMETPUH KaK COCTAaBHOM 4acTH
(dyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniry 11 kaacca o0ydaromuiicss HAYYUTCS:

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMM, CBS3aHHBIMU C LMIMHJIPUYECKOH, KOHHUUYECKOW U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI OTyUEHUS;

ONEepUPOBATH MOHATUSAMH, CBSI3aHHBIMHM C TEJIaMU BpALCHHs: LHUIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LMIMHAP, KOHYC, cepa U Iap) U OOBSICHATH CIOCOOBI
TIOJTyYCHHUS TEJl BPALICHUS;

KJIaccu(UIUPOBaTh B3aUMHOE PACHOI0KEHHUE CPephl U MIIOCKOCTH;

BBIYHUCIISITH BEJTMYUHBI 2JIEMEHTOB MHOTOTPAHHUKOB U T€JI BPAICHHS, 00bEMBI M TUTOTIAIH
MOBEPXHOCTEH MHOTOI'PAaHHUKOB M TEJ BPAILLCHUs], TEOMETPUUECKUX TeJl ¢ MIPUMEHEHHEM
dopmyu;

CBOOOJTHO ONEpUPOBATh MOHATHSAMM, CBA3aHHBIMH C KOMOMHAIMSIMM Te€J BpAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHHWK, BIHCAHHBIA B Cepy U ONMHCAHHBIA OKOJIO CQepsl,
cdepa, BMcaHHAss B MHOTOI'PAaHHUK WUJIH TEJIO BPAIIEHUS;

BBIYHUCIISITH COOTHOIICHUS MEX/Ty TUTOMIAISIMU ITOBEPXHOCTEH N 00bEMaMHU MTOT0OHBIX TET;
n300pakaTh H3yyaeMble (GUTypHI, BHITOIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (QUTYP: BHJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJl BpaIllCHUS;
U3BJIEKaTh, HHTEPIPETUPOBATh U MPE0OPa30BbIBATh HHPOPMALIUIO O TMPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEpPAIK HaJl BEKTOpaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOW CHCTEME KOOPIMHAT;



peniaTb reOMETPUYECKHE 3a/1a4M HAa BBIYMCIICHUE YTII0B MEXKIY IPSIMBIMU U TUIOCKOCTSAMH,
BBIYHCIICHHE PACCTOSIHUM OT TOYKHU JO IJIOCKOCTH, B 1I€JIOM, HA MIPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METO/a MPU PELICHUH;

CBOOOIHO OMEPUPOBATH MOHATUSMHU, CBA3AHHBIMHU C JBUKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

BBHITIONHATh W300paXCHHUS MHOTOTPAHHWKOB W TN BpAIICHUS MPU MapajuIeTbHOM
MIEPEHOCE, LUEHTPAIbHOW CUMMETPHUH, 3€PKaIbHOM CHUMMETPUHU, IMPHU IOBOPOTE BOKPYT
psIMOM, TIpeoOpa3zoBaHus O00MS;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEYCHUS IMIMHAPA (MTapajyiebHO U
NEePHEHANKYIISIPHO OCH), CEYEHUsl KOHYca (MapajulelibHble OCHOBAHUIO U MPOXOJISAIINE
yepes BepIIMHY), CEUCHHUS 11apa;

WCIIOJIb30BaTh METOAbl ITOCTPOEHUS CEYEHUW: METOJ CIIE0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

OPUMEHSTh TeoMeTpudeckre (akThl s pEHICHUs CTePEOMETPHUYECKHUX —3ajad,
MPEAIONaraolluX HECKOJbKO IIAroB PELICHMS, €CJIA YCJIOBUS NPUMEHEHUS 3a/1aHbl B
SIBHOW M HESIBHOM (hopMme;

peumarh 3aJayd Ha JI0Ka3aTeJbCTBO MATEMAaTHYECKUX OTHOLIEHHM M HAXOXKIACHUE
F€OMETPUUYECKHUX BEJINYMH;

MIPUMEHSATH MPOTPaMMHBIE CPEJCTBA U JJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPHU
PELICHUH CTEPEOMETPUUECKUX 3a/a4;

MIPUMEHSATD MMOJYyUYCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATH, AHAJIM3UPOBATH M OILICHUBATH
peanbHble CUTYallMH, IPUMEHATh U3yUYEHHbIE MOHATHUSA, TEOPEMBI, CBOICTBA B IpoOLIECCE
MOWCKA PCIICHUS MaTeMaTHYeCKH CQHOPMYIUPOBAHHON MPOOJIEMBI, MOJICITHPOBATH
peanbHblEe CUTyallMd Ha SA3bIKE T€OMETPUHU, HUCCIEAOBATh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAHUEM TEOMETPUUYCCKUX TIOHATHH W Teopem, ammapara aiareOpbl, periarhb
MpaKTUYECKHE 3a7a4l, CBSI3aHHBIE C HAX0XKJICHHUEM Ir'€OMETPUUECKUX BEINYUH,;

MMETh TIPEACTABICHUSI 00 OCHOBHBIX 3Talax Pa3BUTHUsI TEOMETPUH KaK COCTaBHOM 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

TemaTtuueckoe IJIAaHUPOBAHUEC

10 kiace
Ne HaumenoBanue KoanuecTBo yacoB JJIeKTPOHHbIE
n/n pa3aesaoB U TeM Bcer | Konrpoabubl | IIpakTuyecku (undgposbie)
NPOrpaMMsbl 0 e padoTsI e padoTsI o0pa3oBaTe/IbHBI
e pecypchl
1 BBenenue B 23 1
CTEPEOMETPHIO
2 BzaumHuoe 6 1
pacroJIoKeHue
MPSIMBIX B
MIPOCTPAHCTBE
3 [TapannenpHOCTD 8
MIPSIMBIX U
IJIOCKOCTEN B
MIPOCTPAHCTBE
4 | TlepnengukynsipHocT | 25
b MIPSAMBIX U
TIJIOCKOCTEN B
MIPOCTPAHCTBE
5 YTrIBl U pacCTOSTHUS 16 1
6 | MHororpaHHUKH 7 1




npaBuia
M300paKEeHHS Ha
pPHUCYHKE
TUTOCKOCTH,
napayuIeNbHbIX
MPSIMBIX
(oTpe3koB),

CepeIMHBI OTpe3Ka

7 BexTopsl B 12
MIPOCTPAHCTBE
8 [ToBTOpEHwMeE, 5 2
000011IeHNE U
CHCTEeMaTH3aIUs
3HaHUHI
OBHIEE KOJIMYECTBO 102 6 0
YACOB IIO
ITPOIT'PAMME
11 xmacc
Ne | HammeHoBaHmue KoauuecTBO 9acoB DJIeKTPOHHbIE
n/m | pasgenoB uteM | Bcero | Konurpoabubie | IIpakTnyeckune (ungposbie)
NMPOrpamMMbl padoThI padoTbl o0pa3oBaTte/ibHbIE
pecypcbl
1 AnanuTtuyeckas 15 1
reoMeTpHs
2 [ToBTOpEHHE, 15 1
0000111eHE U
CHCTEeMaTH3aIHs
3HAHUM
3 O0BéM 17 1
MHOTOI'PAaHHHUKA
4 Tena BpameHus 24 1
5 [Tmomanm 9 1
MTOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Tel
6 JBrxeHus 5 1
7 [ToBTOpEHME, 17 2
0000meHne u
CHCTEMAaTHU3allHs
3HAHUU
OBIIEE 102 8 0
KOJIMYECTBO
YACOB I10
ITPOIT'PAMME
[ToypouHoe naHupoBaHue
10 xmacc
Ne Tema ypoka KoJsinuecTBO 4acoB Hara JJIeKTPOHHbIE
n/ Bcer | Kontpoabn | IlpakTnueck | H3y4eH uudposbie
n 0 ble padoThl | He padoThl us o0pa3oBaTe/ibH
ble pecypchl
1 OcCHOBHEIE 1




TlonsTus
CTEepEOMETPHUU:
TOYKa, IpsiMas,
IJIOCKOCT,
MPOCTPAHCTBO.
OCHOBHBIE
npaBuia
M300paKCHHS HA
pUCYHKE
IJIOCKOCTH,
napajuieIbHbIX
IPSIMBIX
(oTpe3koB),
CepeIMHbI OTpe3Ka

ITonsTHs:
repeceKaronmecs
IUIOCKOCTH,
repeceKaronmecs
npsiMasi u
IUIOCKOCTD;
MOJYIPOCTPAHCTBO

Ilonstus:
MEPECEKAIOIINECS
IUIOCKOCTH,
MEPECEKAIOIINECS
npsiMas u
IUIOCKOCTbD;
IIOJIYIPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHune
MPOCTEUIIINX
IIPOCTPAHCTBEHHBI
X ¢uryp,
HECYILIECTBYIOIINX
00BEKTOB

MHOrorpaHHuKH,
n300paxeHue
MIPOCTENILINX
IPOCTPAHCTBEHHBI
X ¢uryp,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMEI
CTEPEOMETPUHU U
TIePBBIC CIECTBUS
W3 HUX

AKCHOMBI
CTEPEOMETPUHU U
TIePBBIC CIEICTBUS
W3 HUX

AKCHOMEI
CTEPEOMETPHUHU U




NepBbIE CIECTBUS
n3 HuX. CrocoObl
3a/IaHus TPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O003HaueHus
MPSIMBIX U
IUIOCKOCTEH

10

N300paxenue
CEYeHUN
nUpaMUIbl, Kyoa u
IIPU3MBI, KOTOPBIE
IIPOXOJAT Yepe3 UX
pEopa.
N3o006paxenue
[IEpPECEUCHUS
MOJTy4YEHHBIX
IJIOCKOCTEM.
PackpammBanue
IIOCTPOEHHBIX
CEYECHUH Pa3HBIMHU
LIBETaMHU

11

N3o6paxenue
CEYeHUI
UpaMU/JIbl, KyOa u
IIPU3MBI, KOTOPBIE
MPOXOJAT Yepe3 ux
pEdpa.
N3o6paxenue
NIEPECEUCHUS
MOJTyYE€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOEHHBIX
CEYEHUH Pa3HBIMHU
1IBETaMU

12

N3o6paxenue
CEYCHUN
NUpaMUJIbl, KyOa 1
IPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 ux
pEdpa.
N3obpaxenue
NIEPECEUECHUS
TIOJTYYeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOEHHBIX
CEYEHUH pa3HbIMU
I[BETAMHU

13

N3o0pakenune
CEYEHHI




nUpaMUIbl, Kyoa u
IPU3MBI, KOTOPbIE
IIPOXOJAT Yepe3 UX
pEdpa.
N3o06paxkenue
nepeceyeHust
IOJTyYE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
HOCTPOEHHBIX
CEYCHUH Pa3HbIMU
IIBETAMHU

14

Meton cnenoB s
MOCTPOECHUS
CEUYECHUU

15

MetoJ cnesoB ais
MMOCTPOEHUSA
CEYCHMH.
CaoiicTBa
TepeceyeHu
MPSIMBIX U
MJIOCKOCTEeM

16

Merton caenoB ajist
MIOCTPOCHUS
CCUCHU.
CBolicTBa
MepeceuyeHU
MPSIMBIX U
IUIOCKOCTEH

17

ITocTpoenue
CEYCHU! B
nupamue, Kkyoe
110 TpEM TOYKaM Ha
pEbpax. Coznanue
BBIHOCHBIX
YepTEXKEN U
3aMuch 11aroB
IOCTPOEHHUSI

18

ITocTpoenne
CeYeHuil B
nupamuie, Kyoe
1o TpéM TOYKaM Ha
p€opax. Coznanue
BBIHOCHBIX
YepTekKEN U
3aMuch 1aroB
MIOCTPOCHHUSI

19

[TocTpoenue
CEYeHU! B
nupamue, Kyoe
o Tp€M TOYKaM Ha
péopax. Coznanue




BBIHOCHBIX
YepTekKEN U
3auCh I1aroB
MOCTPOCHHUS

20

ITocTpoenue
CEYeHU! B
nupamue, Kyoe
1o TpéM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX
YEPTEKEN U
3aIKCh 11aroB
IOCTPOEHHUSI

21

[ToBTOpEeHUE
TJIAHUMETPUU:
Teopema o
MPONOPLIMOHATBHBI
X OTpe3Kax.
[Tomo6ue
TPEYTOJIbHUKOB

22

IToBTOpEeHUE
IUIAHUMETPUH:
Teopema MeHenasi.
Pacuersl B
CEYCHMAX HA
BBIHOCHBIX
yepTeKax.
HcTopus pa3BuTHs
IUTAHUMETPHUH U
CTEPEOMETPUU

23

KoHntponbHas
pabota "AKCHOMBI
CTEpEOMETPHH.
Ceuenus"

24

B3anmuoe
pacroJioKeHue
IPSIMBIX B
IIPOCTPAHCTBE.
CxpeluBarommecs
IpsIMBIE.
IIpu3naku
CKPELIUBAIOIINXCSA
MPSIMBIX.
[TapajutenpHbIE
npsiMbIE B
IIPOCTPAHCTBE

25

Teopema o
CYILLIECTBOBaHUU U
€IMHCTBEHHOCTH
IPsIMOi
napasieIbHON
JTAHHOW MPSIMOiA,




MPOXOIALIEH uepe3
TOYKY
MPOCTPAHCTBA U HE
JIeXxalen Ha
JTAHHOM TIPSIMOM.
Jlemma o
MepeCeUCHU N
napajuieIbHbIX
MPSIMBIX
IIJIOCKOCTBIO

26

[TapamnensHOCTB
TpeX MPSIMbIX.
Teopema o Tpéx
napauieNbHbIX
npsaMbIx. Teopema
0
CKPEIIMBAIOIINXCS
PSIMBIX

27

[TapamiensHoe
IPOEKTHUPOBAHUE.
OcHoBHbIE
CBOMCTBa
[apajuIeIbHOrO
HIPOEKTHUPOBAHUS.
N3o06paxkenue
pasHbIX uryp B
napasuieIbHON
IPOEKINH

28

LlenTpanbHas
IIPOEKIUs. YTOI C
COHaIpaBJICHHBIMHU
CTOpPOHaMU. YTOII
MEXIY IPSMBIMU

29

3amaun Ha
JIOKa3aTeJIbCTBO U
HCCIIeIOBaHNE,
CBSI3aHHBIE C
pacnoyioKEeHUEM
MIPSIMBIX B
MIPOCTPAHCTBE

30

[TonsTHsA:
apajuIeJIbHOCTh
psIMOM U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[Ipusnaxk
MapaJuIeIbHOCTH
IpsIMOH U
IIJIOCKOCTH.
CaoiicTBa
apaJuIeIbHOCTU




IPSIMOM U
IUIOCKOCTH

31

I'eomerpuueckue
3aJ1a9M Ha
BBIUKCJICHHC U
JIOKa3aTelIbCTBO,
CBSI3aHHBIC C
NapasuieIbHOCTHIO
MPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue
CeyeHusl,
MPOXOJISILIETO
yepes TaHHYH0
NpsIMYIO Ha
YepTEKE U
napajuieIbHOTO
JIPYroi IpsiIMOM.
Pacuér
OTHOUIEHUM

33

[TapannensHas
MIPOCKITHS,
MpPUMEHEHUE IS
MIOCTPOCHUS
ceueHui kyoa u
napasuiesenumnena.
CaoiicTBa
napasuiesenumnena
Y IPU3MBI

34

[TapamiensHbie
IJIOCKOCTH.
[Ipu3naku
NapauIeIbHOCTU
JIBYX INIOCKOCTEN

35

Teopema o
napajuleJIbHOCTH U
€MHCTBEHHOCTH
IJIOCKOCTH,
IIPOXOAAIIEH uepes
TOYKY, HE
IIPUHAJIEKALTY IO
JTAHHOM TUIOCKOCTH
U CIIEJICTBUS U3
Hee

36

CBolicTBa
rnapasiesIbHbIX
IJIOCKOCTEH: 0
napauieIbHOCTH
MPSAMBIX
MepeCeUCHHs TIPH
MIEPECEYECHHUH IBYX




napauieIbHbIX
IUIOCKOCTEH
TpeTher

37

CBolicTBa
napauieIbHbIX
IUIOCKOCTEMH: 00
OTpe3Kax
napasieabHbIX
MPSIMBIX,
3aKJIFOYEHHBIX
MEXIY
napasuieibHbIMU
IUIOCKOCTSIMH; O
NepeceuyeH
IIPSIMOM C IBYMs
napasuieibHbIMU
IIOCKOCTSIMHU

38

[ToBTOpEHUE:
Teopema
[Tudaropa Ha
IIJIOCKOCTH

39

[ToBTOpEHHE:
TPUTOHOMETPUS
PSIMOYTOJIBHOTO
TPEYTroJIbHUKA

40

CgoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napajjenenuneaa

41

Brrancnenune qiumH
OTPE3KOB B KyOe u
MPSIMOYTOJIBHOM

napajuiejaenuneae

42

[IepnieHauKyIIsIpHO
CTb IIPSIMON U
IJIOCKOCTH.
ITpusnax
NEPIEHIUKYIISIPHO
CTH IIPSIMOM U
IUIOCKOCTH

43

[IepnieHauKyIIsIpHO
CTb IIPSAMOMN U
IIJIOCKOCTH.
[Tpuznax
NEPHEHIUKYIISIPHO
CTH IIPSIMO U
IIJIOCKOCTH

44

Teopema o
CYILLIECTBOBaHHUU U
€MHCTBEHHOCTH
MPSMOM,
MPOXOIALIEH uepe3
TOYKY




MPOCTPAHCTBA U
MEePHIEHANKYIISIPHO
U K IUIOCKOCTH

45

IInockoctu n
NepHEHANKYISIPHBI
€ UM IIpSIMBIC B
MHOTOIPAHHHUKAX

46

IInockoctu n
NepHEHINKYISIPHBI
€ UM IIpSIMBIC B
MHOTOIPAHHHUKAX

47

[lepnienaukymnsp u
HAKJIOHHA.
[Toctpoenue
nepHeHINuKyIsIpa
13 TOYKU Ha
PSIMYIO0

48

[lepnenaukymnsp u
HAaKJIOHHAs.
[TocTpoenue
MEPIICHINKYIISIpa
13 TOYKU Ha
PSMYIO

49

Teopema o Tpéx
HEePIEeHIUKYIIIpax
(mpsimast u
oOparHasi)

50

Teopema o Tpéx
NepIeHINKYIIpax
(mpsimast u
oOparHasi)

51

Yron mexny
CKPELIMBAIOIINMHUC
s IPSIMBIMU

52

ITouck
NepHEHINKYIISIPHBI
X TPSIMBIX C
ITOMOIIILIO
NepHeHANKYISIPHBI
X IJIOCKOCTEH

53

OproroHnanbHOe
IPOEKTUPOBAHHE

54

[TocTpoenue
cedeHui Kyoa,
IIPU3MBI,
IIPaBUIIbHOMN
MIUPAMHU/JIBI C
MTOMOIIIBIO
OPTOTrOHAJILHOU
IPOEKLIAN

55

ITocTpoenue
ce4YeHHi Kyoa,




HPU3MBI,
MPaBUIbHOMN
MmUupaMuabl C
MIOMOILIBIO
OPTOrOHAJILHOU
IPOEKLUU

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEIIBHO
MJIOCKOCTH.
[Imockoctu
CHUMMETpPHUH B
MHOTOIPAHHHUKAX

57

[Tpuznak
MePHEHIUKYIISIPHO
CTHU MPSIMOM 1
MIJIOCKOCTH KaK
CJIe/ICTBUE
CUMMETPUU

58

[IpaBunbHBIE
MHOTOTPaHHUKH.
Pacuér
paccTosIHUM OT
TOYKH J0
IJIOCKOCTH

59

IIpaBunbHbBIE
MHOTOTPAHHUKH.
Pacuér
paccTosiHUM OT
TOYKH 0
IIJIOCKOCTH

60

Crioco6b1
OTYCTUTH
NepPHEHANKYIISPHIL:
CUMMETpPHS, CIABUT
TOYKH IO
napasuieIbHON
IPsIMOiA

61

Casur 1o
HelapajuleIbHON
IPSIMOH,
U3MEHEHUE
pacCcTOIHUMN

62

KonTponbHas
pabora "B3aumHoe
pacroioKeHue
MIPSIMBIX U
IJIOCKOCTEN B
pocTpaHcTBe"

63

IToBTOpEHHUE: yron
MEXIY IPSAMBIMU
Ha MJIOCKOCTH,




TPUTOHOMETpPHUS B
IPOM3BOJILHOM
TPEYIroJbHUKE,
TeopeMa
KOCHUHYCOB

64

[ToBTOpEeHwue: yroa
MEXIY
CKPEIIHUBAIOIIUMUC
S IPSIMBIMU B
IPOCTPAHCTBE

65

I'eomerpuueckue
METO/IBI
BBIYKCIICHHUS yIJIa
MEXy NPSMBIMU B
MHOTOIPAHHHUKAX

66

JIByrpaHHBIN yTroJ.
CBoiicTBO
JMHEWHBIX YTJIOB
JIBYTPAHHOTO yTiia

67

[lepnienqukynsipH
BI€ INIOCKOCTH.
CBolicTBa B3aIMHO
NePIEHINKYIISIPHBI
X IUIOCKOCTEH

68

[Ipu3nak
NEPIEHIUKYIISPHO
CTH INIOCKOCTEH;
Teopema O IpsMoi
NepeceyeHus IByX
IIJIOCKOCTEMN
NEePIEeHIUKYJISPHBI
X TPETbei
IIJIOCKOCTH

69

IIpssMOyTONIBHBIN
napajuleJIenuIesn;
KyO; u3MepeHus,
CBOMCTBA
IPSIMOYTOJIBHOTO
napajuleJenumne1a

70

Teopema o
JTUaroHaIn
MPSIMOYTOJIBHOTO
napasuiesenumneia
U CJIE/ICTBUE U3
Hee

71

CrepeomeTpuueck
ue 1 NPUKJIaJHbIE
3aJjaul, CBA3aHHbIE
CO B3aMMHBIM
pAacIoIoKEHUEM
MMPAMBIX U
IJIOCKOCTH




72

IToBTOpeHwue:
CKPEIIMBAIOIINECS
HpsIMBIE,
napaJuleJIbHbIC
IIJIOCKOCTH B
CTaHapPTHBIX
MHOTI'OIrpaHHHUKax

73

[Tapa
napajuieIbHbIX
IUIOCKOCTEH Ha
CKPELIUBAIOIINXCSA
MIPSIMBIX,
PAcCTOSIHUE MEXTY
CKPEITUBAIOIIMMHUC
S IPSIMBIMU B
MPOCTHIX
CUTYyaIusX

74

Paccrosinue ot
TOYKH 10
IUIOCKOCTH,
paccTosHUE OT
MPSIMOU 10
IUIOCKOCTH

75

Brruucnenue
paccTosaHui
MEKIY
CKPEIIMBAIOIIMMHUC
s IPSIMBIMU C
IIOMOIIBIO
MEPIECHIUKYIISAPHO
M IIJIOCKOCTH

76

TpéxrpanHsii
yTOJI, HEPABEHCTBA
JUISl TPEXTPAHHBIX
yrioB. Teopema
[Tudaropa,
TEOPEMBI
KOCHHYCOB U
CHUHYCOB JJIA
TPEXTPAaHHOTO
yria

77

DeMEHTEI
chepuueckoi
T€OMETPUH:
reoJIe3ndecKue
JIMHAH Ha 3eMiie

78

KoHnTtponbHas
pabota "Yrisl U
paccrostHus"

79

Cucremaruzamnus
3HAHUH




"MHOrorpaHHuK u
€ro DJIEMEHTHI"

80

IInpamua. Buabl
IUPAMHAL.
[IpaBuibHas
nUpaMua

81

[Ipusma. Ilpamas u
HaKJIOHHAs
IPU3MBIL.
[IpaBuibHas
npusma

82

[Ipamoit
napajuleJenunen,
IPSIMOYTOJIbHBIN
napajuieJenumne,
KyO

83

Brimykiisie
MHOTOTPaHHMKH.
Teopema Ditnepa

84

Brinmykisie
MHOT'OTpaHHUKH.
Teopema Ditnepa.
IIpaBunbHbIE 1
MOJIYIIPaBUJIbHBIE
MHOTOTPaHHUKHU

85

KonTponbHas
pabora
"MHororpasHuKu"

86

ITonsiTue BekTOpa
Ha TUIOCKOCTH U B
IIPOCTPAHCTBE

87

CyMMa BEKTOpOB

88

Pa3znocTn
BEKTOPOB

89

IIpaBuio
napajuleenumne1a

90

YMHOXKEHNE
BEKTOpa Ha YUCJIO

91

Pa3znoxxenue
BEKTOpa 1o 0azucy
TpEX BEKTOPOB, HE
JIEKANINX B OJHOM
IIJIOCKOCTH

92

CxansipHoe
IIPOU3BEJAECHUE

93

Beruucnenue yria
MEXIYy BEKTOpaMH
B [IPOCTPAHCTBE

94

IIpocreiimne
3a/1a4U C
BEKTOPAMH




95 | [Ipocreiimme 1
3aJ1a4u ¢
BEKTOpaMH
96 | Ilpocretimue 1
3a/1a4u ¢
BEKTOpPaMHU
97 | IIpocreiimme 1
3aJ1auu ¢
BEKTOpaMH
98 | O000meHNE U 1
cUCTeMaTH3aIHs
3HaHUUI
99 | O6o0uIeHNE U 1
CUCTEeMAaTH3aIHs
3HAHUM
10 | UtoroBas 1 1
0 | KoHTpOIbHAS
pabora
10 | Urorosas 1 1
1 | KoHTpOIBHAS
pabora
10 | OGoOmmenue u 1
2 | cucremaruzanus
3HAHUM
OBIIEE 102 |6 0
KOJIMYECTBO
YACOB 10
ITPOT'PAMME
11 knace
Ne Tema ypoka KoJunyecTBO 4acoB Hara DJIeKTPOHHbIE
n/ Bcer | Kontpoabn | IlpakTnyeck | u3y4eHu uugposbie
n 0 ble paboThI ue padoTbl A1 o0pa3oBaTe/bH
ble pecypchl
1 [ToBTOpEHME 1
TEMBI
"Koopaunats!
BEKTOpa Ha
TUTIOCKOCTH H B
mpocTpaHcTee”
2 | IloBrOopeHue 1
TEMBI
"CkansipHoe
MIPOU3BEICHUE
BEKTOpOB"
3 | lloBropenue 1
TEMBI
"Brruncnenue
yTia MeXIy
BEKTOpPAMH B
npocTpaHcTse"
4 | IloBTOpeHue 1
TEMBI




"YpaBHeHME
MPSMOW,
MPOXOIAILIEH
yepes JIBe TOUKu"

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IIJIOCKOCTH B
OTpe3Kax

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax

Bekropnoe
IIPOU3BENCHUE

JInHnennepIe
HEpPaBEHCTBA,
JIMHEHHOE
MPOrpaMMHUPOBaH
ne

JIuHelnbpie
HEpPaBEHCTBA,
JIMHEWHOE
MPOrpaMMHUPOBaH
nue

10

AHanuTHdeckue
METOJIbI pacyéra
yria MexIy
MPSIMBIMU B
MHOTOTPAaHHUKAaX

11

AHanuTHdeckue
METOMBI pacyéra
yIJIa MEXIY
IUIOCKOCTSIMH B
MHOTOI'pAaHHUKAaX

12

®opmyna
pacCTOsIHUS OT
TOYKHU 10
IIJIOCKOCTH B
KOOPJAMHATAX

13

Haxoxnenne
paccTOsAHUM OT
TOYKH JI0
TJIOCKOCTH B Ky0e

14

Haxoxnenne
pacCcTosAHUM OT
TOYKHU 70
IJIOCKOCTH B




IIPaBUIILHON
upamMue

15

KoHntposbHas
paborta
"AHauTUYECKast
reomerpus”

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHHIE
MHOTOTPaHHUKHU

17

Ceuenus
MHOTOTPaHHUKOB:
METOJI CIIEIOB

18

Ceuenus
MHOT'OTPaHHUKOB:
CTaHJapTHHIC
IUIOCKOCTH,
MePECCUCHHS
MPSIMBIX H
IUIOCKOCTEH

19

[TapamiensHbie
psIMbIe U
IUIOCKOCTH:
napasJiesibHble
CCUCHUA

20

[TapamiensHble
IIpsIMBIE U
IIJIOCKOCTH:
pacuér
OTHOLIEHUN

21

[TapamiensHble
MpsIMBIE U
IIJIOCKOCTH: YTJIbI
MEXIY
CKpELIMBAIOIIUMU
CsL IPSIMBIMU

22

[lepnenqukynsipH
bI€ TIPSIMBIC U
IUVIOCKOCTH:
CTaHJapTHHIC
mapbl
MEePIEHINKYIISIPH
BIX IIJIOCKOCTEH U
MPSIMBIX,
CUMMETPUU
MHOTOTPAaHHUKOB

23

[eprienAuKyIsIpH
bIE TIPSIMBIE U
IJIOCKOCTH:
TEeopeMa O TPex
MEpIEHIUKYIIsIpa
X




24

IlepnenukynspH
bI€ MIPSIMBIE U
IJIOCKOCTH:
BBIYHCIICHUS
JUIVH B
MHOTOTPaHHUKAX

25

IToBTOpEHMUE:
TUTOIIAIH
MHOTOYTOJILHUKO
B, (hopmyIIbl miis
TUIOIIACH,
COOOpaKEeHHS
noxoous

26

IToBTOpEHME:

WA (010 6:i
MHOTOYTOJILHUKO
B, (POpMYJIbI JIIst
IIOIIAACH,
COOOpaxXeHUS
noxoous

27

[ToBTOpenue:
TUTOIIAH
MHOTOYTOJILHUKO
B, (DOPMYJIBI JIJIs1
TUIOIIACH,
COOOpaxeHust
noxoous

28

IImomann
CE€YEHUI
MHOT'OTPaHHUKOB:
TTOIIAaU
IMOBEPXHOCTEM,
pa3pe3aHus Ha
4acTH,
COOOpaKeHUS
noooust

29

IImomamn
CEYEHUI
MHOTOTPaHHUKOB:
10111
MMOBEPXHOCTEM,
paspe3aHus Ha
4acTH,
COOOpaxeHus
moao0us

30

KonTponsHas
paborta
"[ToBTOpEeHUe:
MHOTOTPaHHHKH,
CeueHus
MHOT'OI'PaHHHUKOB




31

O0ObéMm Tena.
O0Bem
[PSAMOYTOJIBHOTO
napajuieJienune/ia

32

3amaun 06

yIBOCHUU Ky0a, O
KBaJIpaType Ky0a;
O TPUCEKIIUH yTiia

33

CrepeomeTpuuec
K€ 3a/1a4H,
CBSI3aHHBIE C
00BEMOM
PSIMOYTOJIBHOTO
napaJuieenunesa

34

IIpukianueie
3aJ1a4H,
CBSA3AHHBIC C
BBIYHCIICHUEM
00béma
IIPSIMOYTOJIBHOTO
napajuleJIenune1a

35

O6bEM npsiMOit
MIPU3MBI

36

Crepeomerpuyec
KU 3a/1a4H,
CBSI3aHHBIE C
BBIYHUCIICHUEM
00BEMOB MpsIMON
IIPU3MBI

37

IIpukiagaeie
3aJ1a4H,
CBSA3aHHBIC C
00BEMOM TIpsIMOH
ITPU3MBI

38

Brrunciaenue
00BEMOB TEJI C
ITOMOIIILIO
ONPEACIEHHOTO
WHTEeTpaa.
O0BéM
HaKJIOHHOH
MIPU3MBI

39

Breruucnenue
00BEMOB TeJI ¢
IIOMOIIILIO
OIPEIEIIEHHOTO
WHTErpaa.
O0BéM
MUPaAMU/IBI

40

dopmyna 00bEMa
HI/IpaMI/II[BI.
OTtHomeHne




00BEMOB
OHpaMUL C
OO0IIKM YTJIOM

41

dopmyna 00bEMa
MUPAMH/IBI.
OTtHo1IeHNE
00BEMOB
MUpaMH]L C
O0IIKM YTJIOM

42

CrepeomeTpuuec
KUe€ 3aJ1a4H,
CBSI3aHHBIC C
00BbEMaMH
HaKJIOHHOM
MIPU3MBI

43

Crepeomerpuuec
KHE 3a/1a4H,
CBSA3aHHBIE C
00BéMaMu
TUPAMUJIBI

44

[Ipukianueie
3aJ]a4d 10 TEME
"O06BéMBI TENT",
CBSI3aHHBIC C
00BEMOM
HaKJIOHHOM
MIPU3MBI

45

IIpukiagaeie
3a/1a4u 110 TeMe
"O0BEMBI TENT",
CBSI3aHHBIE C
00BbEMOM
MIUPaMM/IbI

46

IIpumMeHeHue
00BEMOB.
Breruucnenue
paccTosiHusA 10
IUIOCKOCTH

47

KoHntponbHas
pabota "O0béM
MHOT'OrpaHHHuKa"

48

Hwmaapuyeckas
MMOBEPXHOCTb,
oOpasyromue
LWIAHAPAYECKON
MTOBEPXHOCTH

49

Hunusap.
[Ipssmoit

KpyroBoOu
LHUIUHIP.
[Inomans




MMOBEPXHOCTHU
HWIAHAPA

50

Konnueckas
MTOBEPXHOCTb,
oOpa3yrorue
KOHHYECKOM
MMOBEPXHOCTH.
Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO,
NapajuIeIbHON
IJIOCKOCTH
OCHOBaHMUA

52

VY ceu€HHblit
KOHYC.
N3obpaxenue
KOHYCOB U
YCEUYEHHBIX
KOHYCOB

53

IInomanp
OOKOBOI
MOBEPXHOCTU U
TOJTHOM
MOBEPXHOCTU
KOHYyca

54

IImomane
OOKOBOI
IOBEPXHOCTH U
TTOTHOM
IOBEPXHOCTH
KOHyca

55

Crepeomerpuuec
KHe 3a7a4i Ha
JI0Ka3aTeIbCTBO U
BBIYMCJICHUC,
MOCTPOCHUEM
CEYECHMI
LHWINH/pA,
KOHyca

56

CrepeomeTpuuec
KHe 3a7a9y Ha
JI0Ka3aTeNbCTBO U
BBIYMCJICHHE,
MOCTPOCHUEM
CEYCHMI
LHWINH/pA,
KOHyCa

57

[Tpuxnagueie
3aJauH,
CBsI3aHHEBIC C
LWJIAHAPOM




58

[Ipuxnagaeie
3aJ1a4u,
CBSI3aHHEBIE C
HWIMHAPOM

59

Cdepa u map

60

[Tepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanwue mapa u
chepsl
IJIOCKOCTBIO. Bup
1 U300pakeHne
iapa

61

Ilepeceuenue
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanwue mapa n
chepsl
IJIOCKOCTBIO. Bup
1 U300pakeHNe
iapa

62

YpaBHeHue
cdepsl. [Tnomanm
chepsl u eé
yacTeun

63

Cummerpus
cdepsl U 1mapa

64

Crepeomerpuuec
KHe 3a7a4i Ha
JI0Ka3aTeNbCTBO U
BBIYMCJICHUC,
CBSI3aHHBIE CO
cdepoit u mapow,
MIOCTPOCHUEM HX
CEYECHMI
TJIOCKOCTBIO

65

CrepeomeTpuuec
KHE 3aJ[a4y Ha
JI0Ka3aTelbCTBO H
BBIUUCIICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHHUEM X
CEYEHUI
TUIOCKOCTBIO

66

[Tpuxnagueie
3aJa4H,
CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHMeE:
OKpPY>KHOCTh Ha
IJIOCKOCTH,




BBIYHCJICHUS B
OKPYHOCTH,
CTaHJIapPTHHIE
noxoous

68

Pazmuunsie
KOMOMHAIINY Te
BpAaIICHUS U
MHOTOIPAaHHUKOB

69

3amaum o TeMe
"Tema u
MMOBEPXHOCTHU
BpaiieHus"

70

3amaum 1o TeMe
"Tema u
MMOBEPXHOCTHU
BpaiieHus"

71

KoHntposbHas
pabora "Tena u
MMOBEPXHOCTHU
BpaiieHus"

72

O06Bém
HWIAHPA.
Teopema 06
00BEME MTPSMOTO
WIMHAPA

73

Breruucnenue
00BEMOB TeJI ¢
IIOMOIIILIO
OIPEIEIIEHHOTO
WHTETrpaa.
O06BEM KOHYCA

74

IImomann
OOKOBOIi U
TTOTHOM
MMOBEPXHOCTHU
KOHyca

75

Crepeomerpuuec
KHe 3a71a4H,
CBSI3aHHBIE C
BBIYUCIICHUEM
00BEMOB
IWJINH]IPA,
KOHyca

76

[Tpuxnagueie
3aJ1a4M 10 TeMe
"OOBEMBI U
TUIOIA
MMOBEPXHOCTEN

n

TCII

77

O0bEM mapa u
L1apOBOTO
cektopa. Teopema




00 00béMe mapa.
[Tnomane chepsr.
CrepeomeTpuuec
K€ 3a/1a4y,
CBA3aHHBIC C
BBIYHCIICHUEM
00BEMOB Mmapa,
IIapOBOTO
CerMEHTa U
IIapOBOTO
CeKTOpa

78

[Tpuxnagaeie
3a/1a4u 110 TEME
"O0BéMbI TEN",
CBSI3aHHBIE C
00BEMOM Tm1apa u
ILJIOINA/IbIO
cdepsl.
CooTHOIIEeHHS
MEXIy
IIOIIAASIMH
MOBEPXHOCTEH U
00BEMaMHu
MOIOOHBIX Tell

79

IlonoOHbIC TEna B
MIPOCTPAHCTBE.
N3menenne
o0bEMa npu
mooouu.
Crepeomerpuuec
KHe 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB T U
IUIOIIa e
IIOBEPXHOCTEU

80

KoHntponbHas
pabota
"TInomamu
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX

n

TCII

81

JBroxeHus
MPOCTPAHCTBA.
OTtobpaxeHusl.
JBuxxeHusd u
paBeHCTBO (uryp.
OO6mue cBoiicTBa
NBIDKCHUHU

82

Bunsl nBmkeHuit:
napasieabHbIA
MEPEHOC,




LEHTpalIbHAas
CUMMETpHS,
3epKajbHas
CUMMETpHUS,
MMOBOPOT BOKPYT
NPpSAMOi1

83

[IpeobpazoBanus
nogo6us. [Ipsmas
u cdepa Ditnepa

84

I'eomeTpuueckue
3aJla4M Ha
MIPUMEHEHUE
JIBHYKEHUS

85

KonTponbhas
pabota "BekTopsl
B MPOCTpaHCTBE"

86

Ob6o061maronee
noBtopenue 11
MMOHSTUH U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
cUCTeMaTu3aIus
3HAHUMU:
"[TapamiensHOCTD
MPSIMBIX U
IIJIOCKOCTEN B
mpocTpaHcTee”

87

Ob6o061maroniee
noBropenue 11
TOHSTUHI U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEMaTU3alUs
3HAHUM:
"BexTopsl B
mpocTpaHcTee”

88

Ob6o61matoniee
nosropenue 11
MOHSTUHI U
METOJIOB Kypca
reomerpun 10-11
KJIACCOB,
CUCTEMaTU3aLHs
3HAHUM:
"BekrTopsl B
mpocTpaHcTee”

89

O6o0mmaromee
nosropenue 11
MMOHATUH 1

METOJO0B Kypca




reomerpun 10-11
KJIaCcCOB,
CUCTEMAaTU3aLUs
3HaHuii: "O6beM
MHOIOTpaHHHKA"

90

Ob6o61matomiee
noBropenue 11
MOHSITUHI U
METOJIOB Kypca
reomerpun 10-11
KJIaCCOB,
CUCTEeMaTU3alUs
3HaHuii: "O0beM
MHOTOIpaHHUKa"

91

Ob6o061matonee
noBtopenue 11
MMOHSTUH U
METOJ0B Kypca
reomerpun 10-11
KJIaCCOB,
cUCTeMaTu3aIus
3HAHUMU:
"[lnowmaau
MIOBEPXHOCTHU U
00BEMBI KPYTITBIX

TCII

92

Ob6o061matoniee
noBropenue 11
MMOHSTUH U
METOJ0B Kypca
reomerpun 10-11
KJIaCCOB,
cUCTEeMaTH3aIus
3HAHUM:
"ITnomaau
MMOBEPXHOCTHU U
00BEMBI KPYTIIBIX

n

TCII

93

HUtorosas
KOHTpPOJIbHAS
paborta

94

HNrorosas
KOHTPOJIbHAs
pabota

95

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTH3alus
3HAHUM

96

Hcropus
pa3BUTHS
CTEpEOMETPUH
KaK HayKH U eé




pOJib B pa3BUTHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT U

97

Uctopus
pa3BUTHUS
CTepEeOMETpUH
KaK HayKH U eé
POJIb B Pa3BUTUHU
COBPEMEHHBIX
HMHXCHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOT Ul

98

Hcropus
pa3BUTHS
CTEpPEOMETPUU
KaK HayKHU U e€
pOJIb B pa3BUTUU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus
pa3BUTHSA
CTEPEOMETPUHU
KaK HayKHU U e€
pOJib B pa3BUTHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

10

Hcropus
pa3BUTHS
CTEpEOMETPUH
KaK HayKH U e€
pOJIb B pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

10

Hcropus
pa3BUTHUSA
CTEPEOMETPUU
KaK HayKHU U e€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

10

Uctopus
pa3BuUTUS




CTEPEOMETPUHU
KaK HayKHU U €€
pOJb B pa3BUTHU
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMITBIOTEPHBIX
TE€XHOJIOTHI1

OBILIEE 102 |8 0
KOJIMYECTBO
YACOB 10
[TIPOI'PAMME

AHHOTalMse K padodeil mporpaMMme IO TeOMeTPHUH

yrayoJjenubliitypoBenb 10-11kinaccsl

[IporpaMma 1o reoMeTpuy Ha ypOBHE CpeaHEro o0Iero obpazoBaHUS COCTABIICHA B
COOTBETCTBUU C TpEeOOBAHMSIMHU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOU
IporpaMMbl  OCHOBHOTO  00miero ooOpa3oBaHus, mnpeactaBieHHeix B DPI'OC  COO,
yTBepkACHHOMIIpUKa3zoM MuHoOpHayku Poccun ot 17 mast 2012 r. Ne413 (¢ u3MEHEHUSIMHU OT
12.08.2022), ¢ yuerom DenepanbHOW 00pa30BaTEIBLHOW HPOTPAMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMs, YTBEPKIACHHOH TIpUKa3oM MUHHUCTEpCTBA TPOCBEIICHUs Poccuiickoii
Oeneparu ot 18.05.2023 Ne371,a Takxke Ha OocHOBe (henepaibHON padodeil MporpaMMbl
BOCIIMTAHUSA, U C y4ETOM KOHULENIMM IpenojaBaHusi yuyeOHoro mpeamera «l'eomerpus» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit deneparum.

Leawb ocBoeHus nporpammsel yueOHoro kypca «l'eomerpus» Ha yriiy0JéHHOM YpOBHE —
pa3BUTHE WHAMBUAYAIbHBIX CIIOCOOHOCTEH OOydaroluxcs MPU U3YYEHUU T'€OMETPHUH, Kak
cocTaBistonlel mpenMeTHoil obOnactu «MartemaTnka U MHPOpMaTHKa» depe3 olecredyeHue
BO3MOKHOCTH HPUOOPETEHHSI M MCIIOJb30BaHUs 0ojiee IIyOOKHX IeOMETPUYECKHX 3HAHUM U
NENCTBUM, CTIEU(PUIHBIX T€OMETPUHU, U HEOOXOAUMBIX IS YCIIEUTHOTO MPO(ECCHOHATBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[IpuoputeTHpiMu  3agayamMM  Kypca TE€OMETpPUM Ha  YIIIyOJI€HHOM  ypOBHE,
PaCIIUPSIOUIMMHUY YCUTUBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBISIOTCS:

paciiMpeHue TPEeACTABICHHS O TEOMETPUM KaK YacTH MHUPOBOM KYyJIbTypbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPYIKAIOIIMM MUPOM;

(dbopMUpOBaHHE MPEJCTABICHUSI O MPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHWIINX
MaTeMaTUYECKUX MOJENAX, IMO3BOJIAIONIMX ONUChIBAaTh W HU3Yy4yaThb pa3HbIE SBIEHUSA
OKpY’KaroIllero MUpa, 3HaHWE MOHATUITHOTO anmnapaTa 1o pasjeny «CrepeoMeTpus» ydeOHOro
Kypca FeOMETpHH;

dbopMHUpOBaHHE YMEHUS BIAJETh OCHOBHBIMH TIOHATHSIMHA O TPOCTPAHCTBEHHBIX
¢urypaxm UX OCHOBHBIMH CBOWMCTBAaMH, 3HAHUE TeopeM, POpMYyT U yMEHHE UX MPHUMEHSTb,
YMEHHS J1I0Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIaPTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

dbopMUpOBaHHE yMEHHs paclo3HaBaTh Ha YEPTEkKaxX, MOJENSAX M B pPEaTbHOM MHUPE
MHOTOTPaHHHUKH U TeJa BPaIleHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIH;

dopmMHupoBaHHE  MOHMMAHHS  BO3MOXHOCTH  aKCHOMATHMYECKOIO  TOCTPOEHHUs
MaTeMaTHYeCKUX Teopuil, GOpMUPOBAHNE MOHUMAHUS POJIM AKCHOMATHKU MpPU MPOBEICHHUH
paccCyKJIeHUH;

dbopMupoBaHHE YMEHHUS BIIaJeTh METOJAAMM JOKa3aTeJbCTB U aJTOPUTMOB pELICHMUS,
YMEHUSI WX TPUMEHSTb, MPOBOJAUTH JIOKA3aTelIbHbIE PACCYXKICHUS B XOJE€ pELICHUA
CTEpEOMETPUYECKUX 3aJlad W 3aJad C MPaKTHUYECKUM cojep)kaHueM, (GOopMUpOBaHUE
NpPEJCTaBICHUS O HEOOXOAMMOCTH JOKa3aTeJbCTB MPUH OOOCHOBAHUHM MAaTEMaTHUYECKUX
YTBEPKACHUI U POJIM AKCUOMATUKH B TPOBEACHUM JI€TYKTUBHBIX PACCYXKIACHUM;

pa3sBUTHE U COBEPIICHCTBOBAHME MHTEIJICKTYAIbHBIX M TBOPUYECKUX CIOCOOHOCTEH




oOyJaroluxcsi, MO3HAaBATEIbHOW AaKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBILUICHUS, UHTEpECca K N3YUYEHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIHMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHONW T'E€OMETPUHU: YMEHHS
pacro3HaBaTh NPOSBICHUS T'€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEaIbHBIX KU3HEHHBIX CUTYALUAX U IPU U3YYCHHUH APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEabHBIX CHUTyallMid, HMCCIEIOBAHUS
MIOCTPOCHHBIX MOJIETICH, UHTEPIPETAIIH [TOJYYSHHBIX PE3yJIbTaTOB.

Ha u3yuenmne yue6HOrO Kypca «l'eomerpus» Ha yriyOn€HHOM ypoBHE oTBOauTCs 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B HeeIo).
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