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IHHOACHUTEJIBHASA 3AIINCKA

I'eomerpuss sBnsercs oAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEIAHEro OOLIEero
o0pa3oBaHus, Tak Kak 00eCrieunBaeT BO3MOXKHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO-HAYYHOU
HAIPaBJIIEHHOCTH M IMPEAMETOB I'yMaHUTapHOro Lukia. II0CKoiIbKy JIOTMUYEcKOe MBILIUIEHUE,
dbopmupyemMoe Tpu  HM3yYCHUH OOYYAIOIIMMUCS TIOHSTHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPHU pelIeHUU
F€OMETPUYECKUX 3aJlady, YMEHHE BBIABUIAaTh M OINPOBEpPraTb TUIIOTE3bl HEMOCPEICTBEHHO
HCIOJIB3YIOTCSL IPU PEIICHUH 33Ja4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus nmporpammsel yueOHOro kypca «l'eoMerpusi» Ha yriyOJEHHOM YpPOBHE —
pa3BUTHE WHIUBUIYaIbHBIX CHOCOOHOCTEH OOydaroluxcsi MPU U3YYEHUU TE€OMETPUH, Kak
COCTaBJsilOLIEH NpeaMeTHON oOmactu «MaremaThka M HHPOpMATHKa» dYepe3 obecreueHue
BO3MOYHOCTH MPHOOPETEHUsI M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPUYECKUX 3HAHUM U
NeUCTBUM, crelM(pUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJIsl YCHEIIHOTo MpodeccrOoHaIbHOrO
00pa30BaHus, CBSI3aHHOTO C UCTOJIb30BAaHUEM MATEMATHKHU.

[IpropuTeTHBIMH 33/1a4aMH Kypca F€OMETPHH Ha YIiIyOJEHHOM YpOBHE, pacCIIMPSIONINMU
U YCWJIMBAIOMIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

® pacHIMpeHue TMpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM KYIbTYpbl H
(hopMHpOBaHHE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

e (QopMupOBaHHE MPEACTABIECHUS O IPOCTPAHCTBEHHBIX (QUI'Ypax Kak O Ba)KHEHIINX
MaTeMaTHYEeCKUX MOJENSAX, IO3BOJISIONIMX OMNHMCHhIBAaTh W M3y4aTh pa3Hble  SIBJICHUS
OKpYXKaloIllero MHUpa, 3HaHHE NOHATHMHOrO ammapara 1no pasgeny «CrepeoMeTpus» ydeOHOro
Kypca reOMeTpHUu;

e (opmupoBaHUE YMEHHUS BJIQJETh OCHOBHBIMHU IOHATHSMH O IPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (OpMYJI U yYMEHHE HX IMPUMEHSTh, YMEHMS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEILIEHU 3a/1a4;

e (opmupoBaHHE yMEHMs pPacHO3HABaTh Ha YEPTEXKaxX, MOJEISAX U B PEaJbHOM MHUDE
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

e (opMmupoBaHME  NOHMMaHMS  BO3MOXHOCTM  aKCMOMATHYECKOIO  IOCTPOEHUs
MaTeMaTU4YeCKUX Teopui, (popMHUpOBaHHE MOHUMAHUS POJIM AKCMOMATHKU IPU IPOBEICHUU
paccyxJIeHUI;

e (opmupoBaHHEe YMEHHs BIaJE€Th METOJAMM JIOKA3aTeJIbCTB M AJITOPUTMOB pEIIEHUS,
yMeus MX IPUMEHATb, IMPOBOJUTH JIOKA3aTEIbHBIE PACCYXKAEHUS B XOJ€ pELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C [PAKTUYECKUM coJepKaHueM, (OpMHUpPOBAHUE
IPEJCTAaBICHUS O HEOOXOAMMOCTH JIOKAa3aTeNbCTB HpU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATUKU B IIPOBEJICHUH JEIYKTUBHBIX PACCYXKIECHUM;

® pa3BUTHE U COBEPLICHCTBOBAHME HWHTEUIEKTYalbHbIX M TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, HO3HABATEJIbHOM AKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHUH, KPUTUYHOCTH
MBIIIUIEHUS], HHTEpeca K H3y4EHHUIO T€OMETPUH;

e (opmupoBanue (GYHKIHMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHON TIE€OMETpPUU: YMEHUs
pacro3HaBaTh IpPOSIBICHUS TE€OMETPUUECKUX TNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalMsSIX U MPU U3YYEHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEW, MOJAEIUPOBAHUS pPEAIBHBIX CUTYyallud, HCCIEA0BAHUS
IIOCTPOEHHBIX MOJEIEHN, UHTEPIPETALIUH ITOITYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpP>KaTEIbHBIMU JIMHUSAMH yueOHoT0 Kypca «['eomerpusi» B 10—11 knaccax
aBisAroTes: «lIpsiMble M TUIOCKOCTH B IpocTpaHcTBe», «MHOrorpanHukn», «Tena BpameHus»,
«BekTopbl 1 KOOpAUMHATHI B IPOCTPAHCTBEY, «/{BHIKEHUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «YMETh OIEPUPOBATH MOHATHIMN,
peNeBaHTHBIMHM T€OMETPUU Ha yriyonéHHoOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIepXKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JOTMYECKUX YMEHUU
pacripeniesiieTcsi He TOJBKO IO COJepXKaTeIbHbIM JIMHUSM, HO W MO TrojaM oOOy4eHHs.



Conepxxanne 00Opa3oBaHUS, COOTBETCTBYIOLIEE IMPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
@enepanbHO paboyel MporpamMmbl, pacipeAeiICHHBIM M0 TojaM 00y4eHHUs, CTPYKTYPUPOBAHO
TaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBEIM BOMPOCaM OOyYaronIuecs
oOpamanuch HEOJHOKPATHO. OJTO MO3BOJSET OPraHW30BaTh OBJAJCHHE TI'€OMETPUYECKUMHU
MOHATUSAMH M HABBIKAMU TIOCJICAOBATEIIEHO W TOCTYMATEIbHO, C COONIOJCHHEM NpPUHIIHUIIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHMA BKJIIOYaTh B OOMNIYI0 CHCTEMY TE€OMETPHYECKUX
MPEJCTAaBICHUN OOYUYaIOMIMXCS, pacIIupsist U yriayosnsis e€, oopa3ysi MpOYHbIE MHOXKECTBEHHBIE
CBSI3U.

[lepexoxa K U3y4EeHHUIO TEOMETPHUU Ha YIITyOJEHHOM YPOBHE TTO3BOJISCT:

co3math ycnoBus Juis  auddepeHnnanuy  00ydeHHs, MOCTPOSHHS WHAWBHIYAITbHBIX
o0pa3oBaTeNbHBIX ~ TPOTpaMM,  OOECIeYHTh  YIIIyOJIEHHOE  HW3y4eHHEe  TI'eOMETpUH
KaK coCTaBJIstomel yaeOHoro npeamera «MaremaTukay;

MOJITOTOBUTH OOYYAIOIIMXCS K TMPOJOJDKEHUIO M3YYECHUsT MAaTeMaTHKH C y4ETOM BBIOOpA
Oynymei mpodeccun, odecredynBas MPEEMCTBEHHOCTh MEXIY OOIMM U MpodecCHOHATbHBIM
00pazoBaHUEM.

Ha wusyuenue yueOHOoro kypca «[l'eomerpusi» Ha yriayOonéHHom ypoBHe B 10 kiacce
otBoautcs 102 vaca (3 yaca B HeJIEIiO).



COJAEP/KAHUE OBYYEHUA

IIpsiMmble ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, npsiMasi, MI0CKOCTh, NpoCcTpaHcTBO. [loHsATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIIEICTBUS U3 HUX.

B3anMHOE pacrnosokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, MMapaJUICIbHbIE U
cKpeuuBaromuecs npsamele. [IpuzHaku ckpemuBarommxcs npsamslx. [lapamiensHOCTh NPSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: MapaUICNIbHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpSAMBIX, [ApaJUIEIBHOCTh HOPSIMOM M IUIOCKOCTH. [lapamnensHoe W HEHTpalbHOE
MPOEKTUPOBaHKE, H300paxkenue Guryp. OCHOBHBIE CBOWCTBA MapaUICIBHOTO MPOSKTUPOBAHHUS.
N3o6pakenue Guryp B mapamiebHON MPOCKIMH. YTIIbI C COHANIPABICHHBIMH CTOPOHAMH, YTOJI
MEXKy NPSIMBIMM B NIPOCTpaHCTBE. [lapajuieapHOCTBh IJIOCKOCTEN: NMapajuleibHbIE IUIOCKOCTH,
CBOICTBa NapaJuleNabHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HA TIOCKOCTH:
TeTpasap, Napajieienunes, IOCTPOCHUE CEUCHUM.

[lepneHUMKYISIpHOCTE  MPAMOW W IUIOCKOCTH:  NEPIEHAUKYISIDHBIE — IpsIMBIE B
MIPOCTPAHCTBE, MpPsIMbIE MApauUIeJIbHBIE M IEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
NEPIEHIUKYIISIPHOCTA IPSAMOM M IUIOCKOCTH, TeOopeMa O MPSIMOW INEepHEeHAUKYISAPHOU
MII0CKOCTH. OpPTOTOHAIBHOE MPOEKTHPOBAaHUE. lIepneHauKynsap U HAKIOHHBIEC: PACCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, NMPOEKIHS (PUTyphl HA TUIOCKOCTb.
[lepneHMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIUKYIISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIECHAUKYIISIPAX.

VYTuBl B IPOCTPAHCTBE: YrOJI MEXTY IPSIMOM M IUIOCKOCTBIO, IBYTPAHHBIN YTOJI, TMHEHHBIN
YIroJl JBYI'PAaHHOTO yria. TpéXrpaHHbBIi M MHOrOrpaHHble yriabel. CBOMCTBA INUIOCKHX YIJIOB
MHOTOrpaHHOro yria. CBOWCTBA IJIOCKMX M IBYTPaHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl
KOCHUHYCOB U CHHYCOB JJIsl TPEXTPAHHOIO yIJIa.

MHoOrorpaHHMKH

Bungel MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. I[Ipusma: n-yrompHas mnpusma,
npsiMas M HaKJIOHHAas NpHU3Mbl, OOKOBas M IOJIHAas MOBEPXHOCTh Mpu3Mbl. [lapamnenenunern,
NPSAMOYTOJIbHBIN MapajiieJienune] M ero cBoiicTBa. Kparwaiiiiye myTM Ha TOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpocrpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi MUpaMuja, paBuiibHas U yceu€HHas nmupamuabl. CBoiicTBa pédep U OGOKOBBIX TpaHen
IIpaBWJIBHOM nupaMuibl. [IpaBuiabHBIE MHOTOTpaHHMKHU: IpaBWIbHAS NPU3Ma WM IPaBHIIbHAs
UpaMuza, NpaBUIbHAs TPEYroJjibHas MUpaMuia U IMpaBUIbHBIN TeTpasap, kyo. IlpencraBienue
0 NIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTadp, NOACKA3Ip U UKOCAdIP.

Bbruncnenue 31eMeHTOB MHOTOTpaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTH U IIOJHOW IOBEPXHOCTU NPAMON NPU3MBI, IUIOIIAJb OCHOBAHWi, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTH
IIPaBWJIBHOM MUPaMUIbl, TEOPEMA O IUIOIAAN YCEUEHHON NMPaMUIbI.

CuMMeTpuss B NPOCTPAHCTBE. OJIEMEHTBl CUMMETPUM IIPAaBHIbHBIX MHOTOTPaHHHUKOB.
CuMMeTpuss B TNpPaBUIBHOM MHOIOIPDAHHUKE: CHUMMETpHUs IapajlIesIeNUIe]a, CUMMETPUS
IIPaBWJIBHBIX IIPU3M, CUMMETPUS IIPABUILHON TUPAMHUIBL.

BexTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJIJIMHEapHble, COHAIPABJICHHBIE U IMPOTUBOIIOJIOXKHO HAIpPABJICHHbIE BEKTOPHL. PaBeHCTBO
BEKTOPOB. [IeHCTBHUA ¢ BEKTOPAMH: CJIOXKEHUE U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXEHHME BeKkTopa Ha uucio. CBolicTBa Cl0)KEHHMsT BeKTopoB. (BolicTBa
YMHOKEHUS BeKTOpa Ha uncio. [IoHATHe KoMIuIaHapHble BEKTOPbI. [IpH3HAK KOMILIAHAPHOCTH
Tp€X BekTOpoB. IIpaBwiio napamnenenunena. Teopema O pasOKEHUM BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. lIpsmMoyrosibHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3p MeXAy KOOpAMHATAMHM BEKTOpPAa M KOOPAMHATAMHU TOYEK. YTOI
Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaxaaHckoe BOCIIMTAHUE:

cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW TO3WIMM OOydYalomerocs Kak AaKTUBHOTO W
OTBETCTBEHHOT'O HJIE€HA POCCHUHCKOro OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHUH, MPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPKI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIMAIBHBIMH HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIHMSAMU U HA3HAUCHHUEM;

2) maTpuoOTHYECKOEe BOCIUTAHHE:

c(OPMUPOBAHHOCTh POCCUMCKON I'pakJIaHCKON UIEHTUYHOCTH, YBAXKEHMSI K MPOIJIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTEMaTUKOB M POCCUMCKOW MATEMaTUYECKOM IIKOJbI, MCMOJb30BAHUE ITHUX JIOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE  JYXOBHBIX LIEHHOCTEH  POCCUHCKOr0  Haponaa, Cc(HOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTIDKCHUM HAyKH M JCSITEIBHOCTBHIO yYEHOTO, OCO3HAHWE JMYHOTO BKJIAJla B TIOCTPOCHHE
YCTOMYMBOTO OYAYIIETO;

4) acTeTHYECKOe BOCIIUTAHME:

ACTETUYECKOE  OTHOIICHHWE K  MHPY, BKIIOYas  OCTETUKY  MaTeMaTUYeCKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pEUIeHWH, pacCyKIeHUHl, BOCIPUUMYHUBOCTh K
MaTeMaTHYECKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nueckoe BocUTaAHHE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUUYECKUE 3HAHUSI B HHTEpecax 3J0POBOIO
n Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryispHas (Gu3nueckas akTHUBHOCTS),
(buznyecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM JEATEIHHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TFOTOBHOCTb K TPYHAY, OCO3HAHHE LIEHHOCTU TPYIOJIIOOUS, HHTEPEC K pa3InyHbIM chepam
podeccoHabHOM JEesTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPUIIOKEHHUSIMHU, YMEHUE
COBeplIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHBl, TOTOBHOCTb M CIIOCOOHOCTb K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEUICHUU
MPAaKTUYECKHX 33J1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JI0THYeCKOoe BOCITUTAHME:

c(OPMUPOBAHHOCTh  AKOJIOTUYECKON KYAbTYpbl, IMOHUMAHUE BIMSHHUS COLMAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHUE
rI00aTbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3aad B 00JacTU OKpYXKAlolel cpe/pl, MIIaHUuPOBAaHUE
MOCTYINKOB U OLIEHKU UX BO3MOKHBIX MOCIIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH ~ MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAaKTUKH, MOHHMAaHHWE MAaTeMaTU4YeCKOW HayKH Kak chepbl
YEJI0OBEUYECKOU AESITENIbHOCTH, ITANOB €€ pa3BUTHs M 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIIN3ALINH,
OBJIAJICHHUE S3bIKOM MATEMAaTHUKU U MaTEMaTHYECKOUN KyJIbTYpOi KaKk CpPECTBOM MO3HAHUS MHUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh UHAUBUIYATbHO U
B TpYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble oruyeckue 1eMcTBUs:



BBISIBJIATD M XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH MaTEMaTHUYECKHUX OOBEKTOB,
MOHATUH, OTHOWICHUH MEXIY TMOHATHAMH, (QOPMYIUPOBATH ONpEACTCHUS IOHSITHH,
yCTaHABIIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(PUKALMK, OCHOBaHUS i 0000IIeHUsS U
CPaBHEHMUsI, KpUTEPUU IIPOBOJAMMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpMYIHpOBaTh M MPeoOpa3OBHIBATh CYKICHHS: YTBEPIUTEIbHBIC H
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpEUMs B (akTax,
JAHHBIX, HAONIOAEGHUAX U  YTBEPXKICHMSX, Mpeajgaratb KpUTEpUU JJI  BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeNIaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOT UM,

MIPOBOJUTH CAaMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP:KAECHUHN (IIpsMbIE U
OT TPOTUBHOTO), BBICTpAaUBATh AapryMEHTAlMIO, IMPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelleHuss ydeOHOM 3ajauu (CpaBHUBAThb HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOMANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJEJIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBaresibcKkue 1elCTBUA:

HCI0JIb30BaTh BOMPOCH! KaK MCCIIEOBATENbCKUNA HHCTPYMEHT MO3HaHUs, (POPMYIUpOBaTh
BOINPOCHI, (PUKCUpYIOIIKE MPOTUBOpEUYnE, MpoOiIeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJUTH  CAMOCTOSTENIbHO  CIUIAHWPOBAHHBIM  SKCIIEPUMEHT, HCCIIEIOBaHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OObeKTa, SBJIEHUS, MpOIecca, BBISBICHUIO
3aBUCUMOCTEH MeX 1y 00BEKTaMHU, SBICHUSMHU, IPOLIECCAMU;

CaMOCTOATENIBHO (POPMYIUPOBATh 000OIIEHHUS U BBIBOJIBI M0 pe3yibTaTaM MPOBEAEHHOIO
HaOJII0/IeHNs, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMIT;

IIPOrHO3UPOBATh BO3ZMOKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BBIIIBUTATh MPENOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISBJIATE A€(UIUTH HH(OPMAIUHY, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETAa HAa BONPOC U VIS
peleHus 3a/1a4u;

BbIOMpaTh HMHGOpPMAIMIO U3 MCTOYHMKOB  pa3JIM4YHBIX THUIOB, aHAJIW3UPOBATh,
CHUCTEMaTU3UpOBaTh U HHTEPIPETUPOBATh HMHGOPMALMIO Pa3IUYHBIX BUAOB U (opMm
IIPEJCTaBICHMUS;

CTPpYKTypUpOBaTh  HMH(OpMAIMIO, HOpPEACTaBIATh €€ B pa3duuHbIX  (opmax,
WUTIOCTPUPOBATH I'PahuuecKu;

OLICHUBATh HAAEKHOCTh HHGPOpPMAMM IO  CAMOCTOSTENbHO  C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS

Oo0menne:

BOCIPUHUMATh U (OPMYIUPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBHUSIMH U LEISIMU
oO11eHus, SICHO, TOYHO, ITPAaMOTHO BBIPaXKaThb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, JaBaTb IOACHEHHs IO XOJy pELIEHUs 3a7aud, KOMMEHTHPOBATH IOJYyYEHHBIN
pe3yJbTart;

B X0Jie OOCYXJEeHMs 3aJlaBaTh BOIPOCHI MO CYLIECTBY OOCYXJIaeMOW TeMbl, MpOOIEMBI,
pelaeMoi 3a7auu, BBICKAa3blBaTh WJEH, HALIEJICHHBIE HA MOWMCK PELIEHMs], CONOCTAaBIATh CBOU
CYXJIEHHsI C CYXJEHHUSAMH APYrMX YYaCTHHKOB JMANOra, OOHapyKMBaTh pa3jindve U CXOJCTBO
MO3UIMIHA, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS;

MIPECTABIIATh PE3YJIbTAaThl PEIICHUs 3aJauM, SKCIEPUMEHTA, HMCCIEAO0BAHUSA, IPOEKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh ¢opMmaT BBICTYIUIGHHS C Y4€TOM 3aJad Mpe3eHTALUuu MU
0COOEHHOCTEH ayJUTOPUH.



PeryasitTuBHble yHHBepcaJIbHbIe yueOHbIe NelicTBUS

Camoopranmsanms:

COCTaBJIATh IUIAH, AJTOPUTM pEIICHUS 3a7a4yH, BBHIOMPATh CIOCOO pemeHus ¢ y4EToM
HUMEIOLIUXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHAaHTHI PELICHUHN C Y4ETOM HOBOW MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJVIEKT:

BJIAJICTh HAaBBIKAMH MMO3HABATEIBHON Pe(PIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUIA
U MBICIUTENbHBIX IPOLECCOB, MX pPE3ylIbTaTOB, BIJAJAETh CIHOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3yibTaTa PeleHus: MaTeMaTUYeCKOH 3a1a4u;

MPEeIBUJIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HUKHYTb IPHU PELICHUM 3aJaud, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAaWJEHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYTHOCTEH;

OIIEHMBATh COOTBETCTBUE PE3Yy/IbTaTa LEIN U YCIOBUAM, OOBSACHATh IPUUUHBI JJOCTHUKEHUS
WIM HEJOCTH)KEHUS pe3yJlbTaTOB JESATENIbHOCTH, HAXOJIUTh OIIMOKY, JlaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

MMOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUIYaIbHOU pabOThHI MpHU
pelleHny y4eOHbIX 3a/Jay, NPUHHUMATh IIeJIb COBMECTHOM JAEATEIbHOCTH, IUJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenessaTh BHABI pabOT, TOTOBApUBATHCS, 0OCYKIATh
MIPOIIeCC B pe3yibTaT pabOThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOICH;

y4acTBOBaTh B TPYIIOBBIX Qopmax paboTel (00CyXJeHus, OOMEH MHEHUH, «MO3rOBbIE
HITYPMb» U HHBIE), BBINOJHATH CBOI YacTh pabOThl MU KOOPJIMHUPOBATH CBOM JIEHCTBUS C
JIPYrUMHM 4IEHAaMH KOMAaH/bl, OLIEHMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMI HPOAYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATHI

K xoniy 10 kiacca oOydaromuiicss HAyIuTCs:

e CBOOOJTHO OMEPHPOBATh OCHOBHBIMH IMOHSATHSIMHU CTEPEOMETPUU NPHU PEIICHUU 337ad U
MIPOBEJICHUN MaTEeMaTHYECKUX PACCYKICHUI;

e IPUMEHSTH AKCHOMBI CTEPEOMETPHUH U CIICACTBHS U3 HUX MPU PELICHUN T€OMETPUUYECKUX
3azay;

e KJITaCCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OIEpPUPOBATH MOHSATUSMH, CBA3aHHBIMU C YIJIAMHU B TPOCTPAHCTBE: MEXIY
MPSIMBIMU B MIPOCTPAHCTBE, MEXTY MIPSIMOM U TIIOCKOCTBIO;

e CBOOOJTHO OTIEpPUPOBATH MOHITHUSIMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

e CBOOOZIHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (IpHU3Ma, MHpPaMUJA,
MIPSIMOYTOJIbHBIN NapajuieNenune, Kyo);

e KJIaCCU(PHUIIMPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBaHUS 7S KiacCU(UKALINM;

e CBOOOJTHO OMEpUPOBATH TOHATUSMHU, CBA3AaHHBIMH C CEYCHHMEM MHOTOTPaHHUKOB
MIJIOCKOCTBIO;

e BHITIONIHSATH MapalljielibHOE, IIEHTPATbHOE M OPTOTOHATBHOE MPOEKTHUpOBaHUE (PUryp Ha
TJI0CKOCTB, BBITIOJIHATH N300pakeHus PUTyp Ha MIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAaHHMKOB PA3TUYHBIMH METOJAMH, BBITIOJNHATH (BBIHOCHBIE)
MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BH]I CBEPXY, COOKY, CHH3Y;

e BEIUMCIATh  IUJIOMIAJAM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IpH3Ma, MUPaMHa),
T€OMETPHUECKUX TeJl C MPUMEHEHHEeM (popmyI;

e CBOOOJTHO OIEPHPOBATh TMOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE, LEHTP, OCh H
IJIOCKOCTh CUMMETPUH, IIEHTP, OCh U MJIOCKOCTh CHMMETPUHU (UTYPHI;

e CBOOOJTHO OTIEpUPOBATH MOHITHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpPAM U KOOpJMHATAM B
MPOCTPAHCTBE;



e BEITIOJIHSATH JICHCTBUS HAJl BEKTOPAMH,

e peIIaTh 3a/Ja4d Ha JIOKA3aTeJIbCTBO MATEMAaTHUECKUX OTHONICHHH W HaXOXICHUE
r€OMETPUYECKUX BEIIMYUH, IPUMECHSISI H3BECTHBIC METOIbI IPU PEIICHUN MaTEeMAaTUICCKUX 3a/1a4
MOBBIIIIEHHOTO U BEICOKOTO YPOBHSI CIIOKHOCTH;

e IPUMCHSITH MPOCTEHIIME MPOTPAMMHBIE CPEICTBA M AICKTPOHHO-KOMMYHHKAITMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUECKUX 3a/1a4;

e U3BJICKATh, IPEOOPA30OBHIBATh M MHTEPIPETHPOBATh HH(POPMAIIUIO O MPOCTPAHCTBECHHBIX
TeOMETPHYCCKUX (PHUTypax, MPEJACTABICHHYIO HA YePTEIKAX U PUCYHKAX;

e IPUMCHSITH ITOJTyYCHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH M AHATU3UPOBATH PEAlIbHBIC
CUTYyaIlu, TPUMEHSTh HM3yYCHHBIC TOHSITHS B TIPOIECCE IMOUCKA PEIICHUS MaTeMaTHYECKU
cOpMYIMPOBAHHOW TPOOIEMBI, MOJIETHPOBATh PEATbHBIE CHTYyallMd Ha SI3bIKE T€OMETPHH,
MCCIIEIOBAaTh TIOCTPOCHHBIE MOJICNH C WCIOJIh30BAaHUEM T€OMETPUYECKHX TOHSTHH U TEOpeM,
ammapara anredpsl, penrath IPakTHIEeCKUE 3a7a4H, CBSI3aHHbBIE C HAXOXKICHUEM TeOMEeTPHIECKUX
BEJIUYHH;

e UMETh MPEJCTABICHUSI 00 OCHOBHBIX dTanax pPa3BUTHS I'EOMETPUU KaK COCTABHOUM 4acTH
(byHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiaacca oOyyaromuiicss HAQyquTCs:

e CBOOOJTHO OIEPHPOBATH MOHITHIMH, CBSI3aHHBIMH C IMJIHMHJIPHYCCKOH, KOHUICCKOU W
cepruIecKoil MOBEPXHOCTIIMH, OOBSCHSATH CIIOCOOBI TTOTyYCHHS,

e OTICPUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C TEJIAMH BPAICHUS: IMIHHIPOM, KOHYCOM,
cdepoil u mapowm;

e pacro3HaBaTh Tejla BpalleHus (LUIUHAP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
TIOJTyYCHUS TEJl BPAIICHHUS;

e KJIacCU(PUITUPOBATH B3aUMHOE PACIIONIOKEHUE ChHEPHI U TIIIOCKOCTH;

e BEIUMCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOTPAHHHKOB U TeJ BpalleHUs, OOBEMBI H
IUIOU[aAM TOBEPXHOCTE MHOTOTPAHHUKOB M TeJ BpAILIEHHS, TEOMETPUYECKHUX Tel ¢
puMeHeHUeM (Gopmyit;

e CBOOOJTHO OMEpUpOBaTh MOHSTUAMHM, CBSI3aHHBIMU C KOMOMHALIMAMM TEJ BpALEHUS U
MHOTOTPaHHUKOB: MHOTOTPAHHMK, BIHCAHHBIA B cepy W ommcaHHBIA OKojio chepsrl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK HJIM TEJIO BPalCHHUS;

e BEIUHCIISITH COOTHOILIEGHUS MEXAY IUIOLIAASMH MOBEPXHOCTEH M 00bEMaMHU MOJAOOHBIX
Te;

e U300paxkarb H3ydaemble (UTYPHI, BBIMOIHITH (BBIHOCHBIE) IIJIOCKHE YEPTEXKH U3
PUCYHKOB TMpPOCTHIX OOBEMHBIX (GUTYp: BHUA CBEpPXy, COOKY, CHM3Y, CTPOUTH CEUEHUS Tell
BpaIllCHHUS;

e U3BJIEKATh, HHTEPIIPETUPOBATh U NIPEOOPA30BBIBATh HH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHYECKUX (QUrypax, MpeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX

e CBOOOIHO OTIEpUPOBATH TIOHATHEM BEKTOP B MIPOCTPAHCTBE;

e BBITIOJIHSATH OTE€PAIMU HAJ BEKTOPaMU;

e 33]1aBaTh IUNIOCKOCTh YPAaBHEHHUEM B JIEKApPTOBOI CUCTEME KOOPAUHAT;

e pelIaTh TEOMETPUYECKHE 3a/ladydl Ha BBIYUCICHUE YIJIOB MEXKIYy MPSIMBIMU H
MJIOCKOCTSIMU, BBIYMCIICHHE PACCTOSHUM OT TOYKHM A0 IMJIOCKOCTH, B IIEJIOM, Ha MPUMEHEHUE
BEKTOPHO-KOOPIMHATHOTO METO/Ia P PELICHHH;

e CBOOOJTHO OTEpUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C JIBUKEHHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBM)KCHUI;

e BHITIONIHATh H300pa)X€HUS MHOTOTPAHHHKOB W TN BpallleHUs MpU MapaielbHOM
nepeHoce, NEeHTPaIbHOW CUMMETPHH, 3€PKabHON CUMMETPUH, TIPH MOBOPOTE BOKPYT MPSIMOM,
npeoOpa3oBaHus MOA00US;

e CTPOUTH CEUEHUsSI MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUSI [IMIMH/Ipa (TapalljieIbHO |
MEPIEeHIUKYIIPHO OCH), CeueHUs KOoHyca (MapajulelibHble OCHOBAHUIO U TMPOXOJAIIUE Uepe3
BEpIIHHY), CEUCHHUS 1I1apa;



e MCII0JIb30BaTb MCTOAbI TIOCTPOCHUA CCUCHUM: MCTOA CJICOAOB, MCTOA BHYTPCHHCIO
IPOEKTUPOBAHNUS, METO IIEPEHOCA CEKYIIEH TIOCKOCTH;

e JIOKa3bIBaTh F€OMETPHUUCCKUE YTBEPIKICHHUS;

e IPUMEHATh TeOMeTpuYeckue (aKThl JUIs pEIICHUS CTEPEOMETPUYECKUX 3ajad,
npearnojararomux HECKOJIbKO HIaroB pCuICHHA, €CJIW YCJIIOBHA NPUMCHCHHA 3a/IlaHbI B SIBHOU W
HesIBHOU (hopme;

e pCHIATh 3aJa4ud Ha JO0Ka3aTCJIbCTBO MATCMATHYCCKHUX OTHOIICHUN WU HaX0XKXJACHHUC
TCOMETPHUUCCKUX BCINYHH,

e [IPUMCHATH IMPOrpaMMHBIC CPCACTBA U SJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTCMbI IIPU
peIIeHIH CTEPEOMETPUIECKUX 3a/1a4;

o [IPUMCHATD IMOJIYUCHHBIC 3HAHUA HAa NPAKTUKC. CPABHUBATL, AHAJIM3UPOBATH U OLICHHUBATDH
PCAIBbHBIC CUTYyalluH, NPUMCHATH U3YYCHHBIC IMOHATHA, TCOPEMEI, CBOMCTBA B mponecce moucka
pelieHus: MaTeMaTH4ecku cHOpPMYITUPOBAaHHON MPOOIEMBbI, MOJEIUPOBATh PEATbHBIEC CUTYAIlUN
Ha A3BIKC TCOMETPUH, UCCIICA0BATL NTOCTPOCHHBIC MOJCIN C UCIOJB30BAHUEM I'€COMETPHUUICCKUX
MOHATUM M TeopeM, ammapara ajireOphl, peliarh MpPaKTUYeCKHe 3aJaud, CBS3aHHbIE C
HaXO0XKXJICHUCM I'COMETPUICCKUX BEIINYHH,

e UMCTh NPCACTABIICHUS 00 OCHOBHBIX JTaIax Pa3sBUTHA TCOMCTPHUU KaK COCTaBHOM YacTH
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHMe pas3aenos u Konunyectso yacos dneKTpoHHble (umMdposble)
n/n TEM Nporpammbl Bcero|KoHTponbHble|pakTUyeckne| ~ 0BpasoBaTtesibHble
paboTbl paboTbl pecypcbl
1 |BeegeHue B cTepeomeTpuio | 23 1
2 |[B3aMmHOe pacnonoxeHue 6 1
NPAMBbIX B MPOCTPaHCTBE
3 |NapannenbHOCTb NPAMbIX U 8
NJOCKOCTEN B NPOCTPAHCTBE
4 NepneHANKYAAPHOCTb 25
NPAMBbIX U NNOCKOCTEN B
NPOCTpaHCTBE
5 |Yrabl u pacctoaHuma 16
6 |MHororpaHHuKu 7
7 |BeKTOpbl B NPOCTPaHCTBE 12
8 |MNoBTOpeHue, 0606LIeHME U 5 2
cMcTeMaTtu3auma 3HaHUM
OBLLEEE KOJTMYECTBO YACOB 102 6 0
Nno NPOrPAMME




IHOYPOYHOE IINTAHUPOBAHMUE

No
n/n

Tema ypoKa

KonnyecTtso yacos

Bcero

KoHTpoObHblE
paboTbl

MpakTnyeckue
paboTbl

[aTa
MU3y4vyeHun

DNEeKTPOHHbIe
umodposble
obpa3soBaTtenbHble

pecypcbl

OcHoBHble npaBuna
n306parkeHna Ha pUCyHKe
NIOCKOCTM, NapannenbHbIX
npAMbIX (OTpe3KoB),
cepeauHbl OTpesKa

MoHATMA CTEpEeOMEeTPUM:
TOYKA, NPSAIMas, NJI0CKOCTb,
NpocTpaHcTBo. OCHOBHbIE
npaBuaa n3obpakeHuns Ha
PUCYHKE NJI0CKOCTY,
napannenbHbIX NPAMbIX
(oTpesKkos), cepeamHbl
oTpesKa

MoHatna:
nepecekKatowmecs
NI0CKOCTH,
nepeceKatowmeca npamas
M NJIOCKOCTb;
NONYNPOCTPaHCTBO

MoHaTna:
nepecekKatowmecs
N0CKOCTH,
nepeceKkatowmeca npamasn
M NJIOCKOCTb;
NONYNPOCTPaAHCTBO

MHororpaHHuKH,
n3obparkeHne NpocTenLmnx
NPOCTPAHCTBEHHbIX GUryp,
HecyLeCcTBYOLLNX
06beKToB

MHororpaHHuKM,
n3obparkeHne NpocTenLmnx
NPOCTPAHCTBEHHbIX GUryp,
HecyL,ecTBYOLWNX
06beKToB

AKCMOMbI CTEPEOMETPUM U
nepsble CNeACTBUA U3 HUX

AKCMOMBI CTepeoMeTpUn 1
nepsble cNeaCTBMA U3 HUX

AKCMOMBI CTepeoMeTpUn 1
nepsble cNeaCTBMA U3 HUX.
Cnocobbl 3agaHns NpAMbIX




Tema ypoKa

Konnyecrtso yacos

Bcero

KoHTpoObHbIE
paboTbl

MpakTnyeckue
paboTbl

[aTa
M3y4vyeHun

DNEeKTPOHHbIe
umodposble
obpasoBaTenbHble

pecypcsl

N NJIOCKOCTEN B
NPOCTPaHCTBE.
O603Ha4YeHMs NPAMbIX U
NI0CKOCTEMN

10

N306parkeHne ceyeHui
nupamuapl, kyba un
NPWU3Mbl, KOTOpbIe
npoxoanaT yepes ux pébpa.
N306parkeHne
nepeceyeHms NoNyYeHHbIX
NA0CKOCTEN.
PackpawusaHune
NMOCTPOEHHbIX CEYEHUN
pa3HbIMK LiBETAMM

11

N306parkeHne ceveHn
nupamuapl, Kyba un
NpPU3mbl, KOTOpble
npoxogAT yepes ux pébpa.
N306parkeHne
nepeceyeHma NOAYYEHHbIX
NJAOCKOCTEN.
PackpawusaHune
NOCTPOEHHbIX CEYEHUN
pa3HbIMU LLBETAMM

12

N306paxkeHne cevyeHuni
nupamngbl, Kyba u
NPU3Mbl, KOTOpble
NPoXo4AT Yepes nx pébpa.
N306parkeHne
nepeceyeHmsa NONYyYEHHbIX
naoCKocTen.
PackpawwusaHue
NOCTPOEHHbIX CEYEHUN
pa3HbIMK LBETAaMMU

13

N306parkeHne ceyeHuni
nupamuapl, Kyba u
NPU3Mbl, KOTOpbIe
npoxogAT yepes ux pébpa.
N306parkeHne
nepeceyeHms NoNyYeHHbIX
NAOCKOCTEN.
PacKkpawwusaHue
NMOCTPOEHHbIX CEYEHUN
pa3HbIMK LBETAMMU




Tema ypoKa

Konnyecrtso yacos

Bcero

KoHTpoObHbIE
paboTbl

MpakTnyeckue
paboTbl

[aTa
M3y4vyeHun

DNEeKTPOHHbIe
umodposble
obpasoBaTenbHble

pecypcsl

14

MeTopn chenos ansa
NMOCTPOEHMA CEYEHUN

15

MeTopn chegos ansa
NMOCTPOEHMUA CEYEHUN.
CBoWcTBa nepeceyeHum
NPAMbIX U NIOCKOCTEM

16

MeTop, cnepnos ans
NOCTPOEHMUA CEYEHUN,
CBoWcTBa nepeceyeHum
NPAMbIX U NIOCKOCTEM

17

MocTpoeHune cevyeHn B
nupammae, Kybe no Tpém
TOYKam Ha pébpax.
Co3paHue BbIHOCHbIX
yepTerken 1 3anuchb LWaros
NOCTPOeHMA

18

MocTpoeHue ceyeHunli B
nupamunge, Kybe no Tpém
TOYKam Ha pébpax.
Co3aaHue BbIHOCHbIX
yepTexKel 1 3anuchb Waros
NoOCTPOeHMA

19

MocTpoeHue ceveHui B
nupamuae, kybe no Tpém
TOYKaM Ha pebpax.
Co3zaHune BbIHOCHbIX
yepTexKeln 1 3anmcb Waros
nocTpoeHus

20

MocTpoeHue ceveHui B
nupamuae, Kkybe no Tpém
TOYKaM Ha pébpax.
Co3faHune BbIHOCHbIX
yepTexKeln 1 3anmcb Waros
nocTpoeHus

21

NosTopeHue
nnaHumeTpun: Teopema o
NPONOPLUNOHANbHbIX
oTpeskKax. Nogobue
TpeyroibHUKOB

22

NosTopeHue
nnaHumeTpun: Teopema
MeHenas. PacueTbl B
CcevyeHUAX Ha BbIHOCHbIX
yepTexax. Uctopua




Tema ypoKa

Konnyecrtso yacos

Bcero

KoHTpoObHbIE
paboTbl

MpakTnyeckue
paboTbl

[aTa
M3y4vyeHun

DNEeKTPOHHbIe
umodposble
obpasoBaTenbHble

pecypcsl

Pa3BUTUA NNAHUMETPUN U
crepeomeTpumn

23

KoHTponbHana paboTta
"AKCMOMbI CTEPEOMETPUMN.
CeyeHua"

24

B3anmHoe pacrnonoxeHue
NPAMBbIX B MPOCTPAHCTBE.
CkpewmBatowmecs
npamble. NMpusHaku
CKpeLlLmBaroLmxca
npamoblix. [MapannesbHoble
npAmMble B NPOCTPAHCTBE

25

Teopema 0 cyLLecTBOBaHUM
N € AMHCTBEHHOCTM NPAMOM
napannenbHon AaHHOWM
NpAMON, Npoxoaaulen
yepes TOYKY NPOCTPAHCTBA
M He nexaleih Ha AaHHOM
npamon. llemma o
nepecevyeHumn
napannenbHbIX NPAMbIX
NNOCKOCTbIO

26

MapannenbHoOCTb Tpex
npamblx. Teopema o TpPEX
napannenbHbIX NPAMbIX.
Teopema o
CKpeLLMBaloLWMXCA NPAMBbIX

27

MapannenbHoe
NPOEeKTUpPOBaHMeE.
OcHOBHble CBOMCTBA
napannenbHoro
NPOEKTUPOBAHMA.
MN306pakeHne pasHbix
duryp B napannenoHom
npoeKuum

28

LileHTpanbHaAa npoekums.
Yron ¢ coHanpas/ieHHbIMU
CTOPOHaMMU. Yron mexay
NPAMbIMU

29

3a4aum Ha AOKa3aTeNbCTBO
W uccnepoBaHue,
CBA3aHHbIe C
pacnosioXXeHnem NpPAMbIX B
NpPOCTpaHCTBE




Tema ypoKa

Konnyecrtso yacos

Bcero

KoHTpoObHbIE
paboTbl

MpakTnyeckue
paboTbl

[aTa
M3y4vyeHun

DNEeKTPOHHbIe
umodposble
obpasoBaTenbHble

pecypcsl

30

MoHATNA: NnapannenbHOCTb
NPAMOM U NJIOCKOCTH B
npocTpaHcTee. [Mpn3HaK
napannenbHOCTU NPAMOM U
nnockoctu. CBoMcCTBa
napannenbHOCTU NPAMOM U
NJAOCKOCTH

31

FeomeTpuyeckue 3agauu
Ha BbIYMC/IEHUE U
[0Ka3aTenbCTBO,
CBAA3aHHbIe C
napannenbHOCTbIO NPAMbIX
M NNOCKOCTEN B
npocTpaHcTBe

32

MocTpoeHune ceyeHus,
npoxogALLero yepes
AAHHYO NPAMYIO Ha
yepTerke M NapanienbHoro
Apyron npssmoin. Pacyér
OTHOLUEHUM

33

MapannenbHas npoeKkuus,
npumeHeHue ana
NoCTPOEeHMA ceyeHnn Kyba
W Napannenenuneaa.
CBouncTBa
napannenenunena u
NPU3Mbl

34

MapannenbHble NAOCKOCTHU.
Mpu3sHakn
napannenbHOCTN ABYX
NAocKocTel

35

Teopema o
napannenbHOCTU U
eANHCTBEHHOCTH
NNOCKOCTH, NPOXoAALLeNn
yepes TOUKY, He
NPUHagNEeXKaLlyo AaHHOM
NJIOCKOCTU U CNeACTBUA U3
Heé

36

CeolicTBa NapannenbHbiX
NAOCKOCTEN: 0
napannenbHOCTU NPAMbIX
nepeceyeHms npu
nepeceyeHumn AByx




Tema ypoKa

Konnyecrtso yacos

Bcero

KoHTpoObHbIE
paboTbl

MpakTnyeckue
paboTbl

[aTa
M3y4vyeHun

DNEeKTPOHHbIe
umodposble
obpasoBaTenbHble

pecypcsl

napannenbHbIX NAOCKOCTEN
TpeTbel

37

CBocTBa NapannesnbHbIxX
naockocTen: 06 oTpeskax
napannenbHbIX NPAMbIX,
3aK/HOYEHHbIX MeXay
napannenbHbIMM
NAOCKOCTAMM; O
nepeceyeHmm NPAMOoN ¢
ABYMSA NapannenbHbIMM
NAOCKOCTAMM

38

MoBTOpeHUe: Teopema
Mudaropa Ha NJIOCKOCTH

39

MosTOpeHue:
TPUroHomeTpmA
NPAMOYro/NbHOrO
TpeyronbHUKa

40

CsolictBa Kyba u
NPAMOYro/1IbHOro
napannenenuneaa

41

BbluncneHune anvH
OTPEe3KoB B Kybe n
NPAMOYro/1IbHOM

napannenenunege

42

MNepneHaWKynApHOCTb
NPAMOM U NJIOCKOCTHU.
MpusHak
nepneHANKYNAPHOCTH
NPAMOM U NIOCKOCTH

43

MNepneHAMKynApHOCTL
NPAMOM U NJIOCKOCTMU.
Mpu3sHak
nepneHaAnKYyNApHOCTH
NPAMOM U NJIOCKOCTH

44

Teopema o cyLLecTBOBaHUM
N eaUHCTBEHHOCTU
npsamMoNn, npoxoasLei
yepes TOYKY NPOCTPAHCTBA
1 NepneHANKYNAPHOM K
NIOCKOCTH

45

MnocKkoctn n
nepneHAnKyAApHbIE UM
NpAMbl€ B MHOTOrpaHHMKax

46

MnocKkoctn n




Tema ypoKa

Konnyecrtso yacos

Bcero

KoHTpoObHbIE
paboTbl

MpakTnyeckue
paboTbl

[aTa
M3y4vyeHun

DNEeKTPOHHbIe
umodposble
obpasoBaTenbHble

pecypcsl

nepneHaunKynapHblie UM
npAamblie B MHOTOrpaHHMKax

47

NepneHaukynap u
HaK/IoHHaA. [locTpoeHue
nepneHanKynfapa u3s TOUYKn
Ha NPAMYIO

48

MepneHaukynap u
HaK/IoHHaA. [locTpoeHue
nepneHaAnKynsapa U3 TOUYKn
Ha NPAMYIO

49

Teopema o Tpéx
nepneHguKynapax (npamas
n obpaTtHas)

50

Teopema o Tpéx
nepneHauKkynapax (npsamas
n obpaTtHas)

51

Yron mexay
CKpelMBaloLWLmmmca
npAMbIMM

52

Mounck nepneHanKYNaPHbIX
NPSAMBbIX C MOMOLLLbIO
nepneHanKynApHbIX
NAOCKOCTeM

53

OpTOoroHanbHoe
NPOEKTUPOBaHUE

54

MocTpoeHue ceveHui Kyba,
NPM3Mbl, NPaBUAbHOM
NMPamUAbl C NOMOLLLbHO
OPTOrOHa/bHOM NPOEKLUK

55

MocTpoeHue ceveHui Kyba,
NPW3Mbl, NPaBUAbHOM
NMPamMMUAbl C NOMOLLLbHO
OPTOrOHa/bHOM NPOEKLUK

56

CummeTpua B
NPOCTpPaHCTBe
OTHOCUTENIbHO NNOCKOCTY.
MnocKkocTM cMMMETPUIA B
MHOTrOrpaHHUKax

57

MpusHakK
nepneHaNKYyNapHOCTH
NPAMON 1 NJOCKOCTM KaK
cnepcTeme CMMMETpPUn

58

MpasunbHble




Tema ypoKa

Konnyecrtso yacos

Bcero

KoHTpoObHbIE
paboTbl

MpakTnyeckue
paboTbl

[aTa
M3y4vyeHun

DNEeKTPOHHbIe
umodposble
obpasoBaTenbHble

pecypcsl

MHOFOrpaHHMKK. Pacyér
PacCTOAHUI OT TOUYKM A0
NAOCKOCTU

59

MpaBunbHblE
MHOFOrpaHHMKK. Pacyér
PacCTOAHUI OT TOUYKM A0
NAOCKOCTU

60

Cnocobbl onycTuTb
nepneHanKynapbl:
CUMMETPUA, COBUT TOYKM
no napannenbHom NPAMon

61

CABur No HenapanienbHon
NPAMOM, U3MeHeHNe
paccToAHUM

62

KoHTponbHanA paborta
"B3aMHOE pacnosiokeHue
NPAMbIX U NJIOCKOCTEN B
npoctpaHcTee"

63

MoBTOpEHUE: Yron mexay
NPAMbIMW Ha MNIOCKOCTH,
TPUrOHOMETPUA B
NPOW3BO/IBHOM
TPeyronbHWKe, Teopema
KOCUHYCOB

64

MoBTOpEHUE: Yron mexay
CKpelLmBatoLLmMmmca
NPAMbIMUW B NPOCTPAHCTBE

65

reOMeTpW—IeCKMe meToabl
BblMUCNEHUA YIa MeXAY
npAambiMmun B8
MHOrorpaHHuMKax

66

[BYrpaHHbIA yron.
CBOICTBO INHEMHbIX YIN0B
ABYrPaHHOrO yraa

67

MepneHaMKyNspHbIe
nnockoctu. CBoncTea
B3aMMHO
nepneHanKyNapHbIX
NAoCKocTel

68

MpusHakK
nepneHaNKYyNapHOCTH
NaoCKocTel; Teopema o
NPAMON NepeceyeHmn AByX
naocKocTen




Tema ypoKa

Konnyecrtso yacos

Bcero

KoHTpoObHbIE
paboTbl

MpakTnyeckue
paboTbl

[aTa
M3y4vyeHun

DNEeKTPOHHbIe
umodposble
obpasoBaTenbHble

pecypcsl

nepneHAUKYNspHbIX
TPeTbel NJI0CKOCTH

69

MpsamoyronbHbIn
napannenenuneg; ky6;
n3MepeHus, CBOMCTBA
NPAMOYro/IbHOro
napannenenunesa

70

Teopema o gnaroHanu
NPAMOYTo/IbHOIo
napannenenunena u
cnepcTeune U3 Heé

71

CTepeomeTpuryeckune u
npuKNagHble 3a4au4u,
CBA3aHHbIE CO B3aMMHbIM
PacnonoXeHnem nNpAMbIX 1
NAOCKOCTH

72

MosTOpEeHuUe:
CKpeluyBatoLwmeca
npAmble, NapannenbHble
NAOCKOCTU B CTAHAAPTHbIX
MHOrOorpaHHMKax

73

Mapa napannenbHbIx
NAOCKOCTEN Ha
CKpeLuMBaroLLmMxCs
NPAMbIX, PacCTosiHUE
MeXay
CKpelLLMBaoLWMMnCs
NPAMbIMW B MPOCTbIX
CUTyaumsx

74

PaccTtoaHue OT TOYKKU A0
NTOCKOCTHU, paCCToAHUE OT
I'IpﬂMOﬁ A0 NNOCKOCTU

75

BbluMcneHune paccToAHUM’
MeXAayY
CKpeLMBatoLLMMmCA
NPAMbIMW C MOMOLLLbHO
nepneHaAnNKynapHom
NIOCKOCTH

76

TpéxrpaHHbIN yron,
HepaBeHCTBa A/1A
TPEXrpaHHbIX Yri0B.
Teopema Mudaropa,
TEOpPeMbl KOCMHYCOB U

CUHYCOB ON1A TPEXTPAHHOro




Tema ypoKa

Konnyecrtso yacos

Bcero

KoHTpoObHbIE
paboTbl

MpakTnyeckue
paboTbl

[aTa
M3y4vyeHun

DNEeKTPOHHbIe
umodposble
obpasoBaTenbHble

pecypcsl

yrna

77

dnemeHTbl chepuryeckom
reomeTpuu:
reofesnyeckne IMHUM Ha
3emne

78

KoHTponbHana paboTta
"Yrnbl 1 paccroaHus"

79

CuctemaTtmsauma 3HaHUM
"MHOrorpaHHuK n ero
anemeHTb!"

80

Mupamunga. Buapl
nupamuna,. NpasunbHan
nMpamunaa

81

Mpuama. MNpamaa n
HAK/NOHHAA NPU3MbI.
MpasuabHaa npMama

82

Mpamow napannenenunea,
NPAMOYrO/IbHbIN
napannenenunes, Ky6

83

BbinyKknble
MHOrorpaHHuKM. Teopema
dinepa

84

Bbinyknble
MHOrorpaHH1KKU. Teopema
dnnepa. MpaBunbHble U
nonynpasubHble
MHOFOrPaHHUKHK

85

KoHTponbHasa paboTa
"MHororpaHHuMKN"

86

MoHATWE BEKTOpa Ha
NNOCKOCTU U B
npocTpaHcTBe

87

Cymma BeKTOpoB

88

PasHocTb BEKTOpOB

89

Mpasuno
napannenenunesa

90

YMHOXeHune BEKTOpPa Ha
4yncno

91

PasnoxeHune BekTopa no
6a3uncy TPEX BEKTOPOB, He
JieXKallmx B 04HOM
NAOCKOCTH

92

CkanapHoe npoussegeHue




No Tema ypoka Konnuyectso vacos JaTa DNEeKTPOHHbIe
n/n Bcero|KoHTpobHble|[TpaKkTuyeckue[M3yyeHusl  unpposbie
paboTbl paboTbl obpasoBaTtenbHble
pecypcbl
93 |BblumcneHue yrna mexay 1
BEKTOpPamM B MPOCTPAHCTBE
94 |MpocTeniume 3ag4aum C 1
BEKTOpPamM
95 |MpocTeniume 3agaum C 1
BEKTOpPamM
96 |MpocTeniune 3aaaum C 1
BEKTOpamM
97 |MpocTeniune 3agaaum C 1
BEKTOpamM
98 |0606u1eHME U 1
CUCTEMATU3ALMNA 3HAHW
99 |060b6uWEeHNne K 1
CUCTEMATU3ALMNA 3HAHW
100[ToroBaa KOHTPO/IbHasA 1 1
paboTa
101{ToroBaa KOHTPO/IbHasA 1 1
paboTa
102|0606ueHue n 1
CUCTEMATU3ALMNA 3HAHWN
[]06aBUTb CTPOKY
OBLLIEE KO/IMYECTBO YACOB |102 6 0
Nno NMPOrPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e Teomerpus. 10-11 xmacc: yueb.uis oOmeoOpa3oBaT.opraHu3anuii: 0a30BBIH |
yriry6.yposuu / (JI.C. AranacsH u ap.). — 8-e m3n. —M.: [Ipocsemenue, 2020.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

e T'eomerpus. CamocrositenbHbie padboThl. 10 Kiacc: yuebHoe nocodue / M.A. Muenckas. —
M.: Ilpocsemenue, 2020.

e T'eomerpus. Junakruueckue matepuaisl. 10 kinacc: yuebHoe nocodue / M.A. MueHckas.
— M.: TIpocsemenue, 2020.

e T'eomerpus. Kontponbsnsie padoter. 10-11 kmacc: yue6HOe mocooue / M.A. MueHckas. —
M.: Ilpocsemenue, 2020.

e Teomerpusa. 10 xmacc: yueO.mmst oOmeoOpa3oBaT.opranu3anmii: yriayo.ypoBub / (A.T.
Mep3insk u jip.). — 2-¢ u3n. — M.: Benrana-I'pad, 2019.

e Casuenko B.U. Crepeomerpus Ha rotoBsix yeptexxax / B.M. Cauenko, M.B. KpbuioBuu.
— Mumnck: Cap-Bur, 2019.

e [lnsixoB B.B., Bamaxanosuu T.B. 3amaum mo crepeomerpum 10-11 kmacc: . YueOHOE
nocobue. — MH.: Acap, 2018.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
NHTEPHET

e OtkpsiTag mkoiaa (2035school.ru)

e Skysmart Kitacc
o - Knacc (vaklass.ru)

e Pocculickas rekTpoHHas 1mkoJa (resh.edu.ru)

e JIMCTaHIIMOHHOE 00pAa30BaHMUE JUISl IIKOJLHUKOB U JETE B MHTEPAKTUBHOU hopMe
| Vun.py (uchi.ru)



https://2035school.ru/login
https://edu.skysmart.ru/eljur/bind
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/

