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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaKk KaK OOECIIEYMBAET BO3MOXKHOCTh W3YYEHUS JUCLMILIUH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU N'€OMETPUUECKHUX 3a/1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[lenb ocBoeHUs mporpaMmbl yaeOHOro Kypea «['eomerpush» Ha yriryOonéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUMN, CIEIU(PUYHBIX TEOMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOTO YPOBHS, SBIJISFOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONKMCHIBATH M H3YydaThb
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE HUX NPUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEeHMs], YMEHUS UX IPUMEHATh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHUS B XOJI€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHWE HHTEIUIEKTyalIbHBIX UM  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHSI pacro3HaBaTh TMPOSBICHUS T'C€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNH [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZAEPKATEIBbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «J{BIKEHNUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(GopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCaM 00yJaroniuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUUYECKUX MPEACTaBICHUN 00yYarOIIMXCsl, paclIupss U yriyOmsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTeNIbHBIX MporpamMM, OOecleunuTh YriIyOnEHHOe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIeH yueOHOoro npeamera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTHKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriayOJI€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemumBarOmuXcs
npsAMBIX. [1apamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapaJINbHOrO MpPOEKTUpoBaHUs. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYyphl HA IUIOCKOCTH: TETpasAp, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJISIPHON IIJIOCKOCTH. OpTroroHansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIia. TeopemMbl KOCHHYCOB U CHHYCOB JUJI TPEXTPAHHOTO yIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienunenr, TpsSAMOYTOJIBHBIN NTapaJlJIeIEUIE] U €ro cBoiicTBa. KpaTuanimme
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIBHAs NpPU3Ma W IpaBWIbHAsA INUPaAMHUIA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJIHOM IOBEPXHOCTH MPSIMON IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronmpHas  cucremMa  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCThb, OOpasyromme TMoBepxHOocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CumMeTtpus chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CErMEHTA.

KoMOuHnanum Ten BpamieHuss ¥ MHoOrorpaHHukoB. [lpusma, BmmcanHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTei.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALIEHUS: CEYEHUS UINHApPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTse. Onepanuu HaJ BEKTopaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBII METOI IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKEeHUS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUM HAYKU U AESTENBHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYas 3CTETHKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOT0 U 6€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peasn30BbIBATH COOCTBEHHBbIE >KM3HEHHBIE IJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHHUMAHHE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAHUPOBAHUE IIOCTYNIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl 4eI0BEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
onpeieSIeHUs MOHITUHN, YCTaHABIMBAaTh CYIIECTBEHHBINH MPU3HAK KlacCU(pUKaIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3amaunm  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCcKOTro 00beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

MPOrHO3UPOBATh BO3MOXHOE pa3BUTHE Ipollecca, a TaKXkKe BbBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb IMOSICHEHHS II0 XOAY pELICHHs 3aJauu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXICHUSA C CYXKICHUAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
Npe3eHTAlUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yJsibTaTa pelIeHus
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3a7a4, NPUHUMATh 1€b COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (0OCyxkaeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOTHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBA3AHHBIMU C  CEUCHHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXO0KJEHUE FT€OMETPUUYECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METOIbI TPU
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUUHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOH U CcGepuyecKkoil MOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PaCIookKeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSMU, CBA3AHHBIMU C KOMOWHALMSMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIICHUS MPHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOASIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUCCKHUE YTBEPKICHMS;

MPUMEHATh TeOMEeTpUuueckre (aKThl IS PEIICHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OLICHWBaTh peadbHbIC CHUTYallMd, MPUMEHATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BHTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipaxriiecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHocn, MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHamuTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUucTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeHue, O606III€HI§C " 17 9
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJabHbie

Bcero
padoThI

DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTeIbHbIE PeCypChl

OcHoBHbIE TIpaBUIIa
M300paKeHUs Ha
PHUCYHKE TIOCKOCTH,
napajuIeNbHbIX
MPSAMBIX (OTPE3KOB),
CepeaHbI OTpE3Ka

[TonsTus
CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTb,
IIPOCTPAHCTBO.
OcHoBHbIE TpaBUIIa
M300pakeHus Ha
PHUCYHKE TTIOCKOCTH,
napaIebHbBIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/start/203542/

ITonsTus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs
npsAMasi U MIOCKOCTh;
MOJYTIIPOCTPAHCTBO

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-

ploskostej/vzaimnoe-raspolozhenie-pryamyh-i-ploskostey-v-prostranstve-bazovyy-

uroven?ysclid=Im5x9rfwqc886127310



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/vzaimnoe-raspolozhenie-pryamyh-i-ploskostey-v-prostranstve-bazovyy-uroven?ysclid=lm5x9rfwqc886127310
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/vzaimnoe-raspolozhenie-pryamyh-i-ploskostey-v-prostranstve-bazovyy-uroven?ysclid=lm5x9rfwqc886127310
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/vzaimnoe-raspolozhenie-pryamyh-i-ploskostey-v-prostranstve-bazovyy-uroven?ysclid=lm5x9rfwqc886127310

ITonsaTus:
MepeceKaronmecs
IUIOCKOCTH,
MepeceKaronmecs
npsMas U MI0CKOCTh;
MOJYIIPOCTPAHCTBO

MHororpaHHukH,
n300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
¢uryp,
HECYIIECTBYIOIINX
00BEKTOB
MHoOrorpaHHUKH,
n300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB

https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-
db2cab0bdbf7?backUrl=%2F02.3%2F10

AKCHOMBI
CTEPEOMETPUHU U
MEpPBBIE CIIECJICTBUSA U3
HHUX

https://interneturok.ru/lesson/geometry/10-klass/aksiomy-stereometrii-i-ih-
sledstviya/predmet-stereometrii-aksiomy-stereometrii

AKCHOMBI
CTEPEOMETPHUU U
TIEPBBIC CIICICTBUS U3
HHUX

https://interneturok.ru/lesson/geometry/10-klass/aksiomy-stereometrii-i-ih-
sledstviya/nekotorye-sledstviya-iz-aksiom



https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://interneturok.ru/lesson/geometry/10-klass/aksiomy-stereometrii-i-ih-sledstviya/predmet-stereometrii-aksiomy-stereometrii
https://interneturok.ru/lesson/geometry/10-klass/aksiomy-stereometrii-i-ih-sledstviya/predmet-stereometrii-aksiomy-stereometrii
https://interneturok.ru/lesson/geometry/10-klass/aksiomy-stereometrii-i-ih-sledstviya/nekotorye-sledstviya-iz-aksiom
https://interneturok.ru/lesson/geometry/10-klass/aksiomy-stereometrii-i-ih-sledstviya/nekotorye-sledstviya-iz-aksiom

10

11

AKCHOMBI
CTEPEOMETPHUU U
TIePBBIC CIICICTBUS U3
HuX. CriocoObl
3a/IaHMs] IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.

O0603HaueHUS IPSMBIX

U IJIOCKOCTEN

N3obpaxenue
CEUYEHU MUpaMuU/Ibl,
Ky0a U1 pU3MBl,
KOTOpBIE TPOXOJIAT
gepes ux péopa.
N3obpaxenue
MepeCeUCHUS

MOy YEHHBIX
IIJIOCKOCTEMN.
PackpamnBanue
MTOCTPOEHHBIX
CEYECHUH pa3HbIMHU
L[BETaMU

N306pakenue
CeUeHHUH MUpaMU/IbI,
Ky0a U1 pHU3MBl,
KOTOPBIE MTPOXOIST
yepe3 ux péopa.
N3o06paxenune
nepeceueHust

https://interneturok.ru/lesson/geometry/10-klass/aksiomy-stereometrii-i-ih-
sledstviya/reshenie-zadach-na-primenenie-aksiom-i-ih-sledstviy-v-piramide

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-
ploskostej/tetraedr-zadachi-na-postroenie-secheniy-v-tetraedre

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-
ploskostej/zadachi-na-postroenie-secheniy-v-parallelepipede



https://interneturok.ru/lesson/geometry/10-klass/aksiomy-stereometrii-i-ih-sledstviya/reshenie-zadach-na-primenenie-aksiom-i-ih-sledstviy-v-piramide
https://interneturok.ru/lesson/geometry/10-klass/aksiomy-stereometrii-i-ih-sledstviya/reshenie-zadach-na-primenenie-aksiom-i-ih-sledstviy-v-piramide
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/tetraedr-zadachi-na-postroenie-secheniy-v-tetraedre
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/tetraedr-zadachi-na-postroenie-secheniy-v-tetraedre
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/zadachi-na-postroenie-secheniy-v-parallelepipede
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/zadachi-na-postroenie-secheniy-v-parallelepipede

12

13

MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpaiBanue
MIOCTPOEHHBIX
CEYEHUM pa3HbIMU
LBETaMH

N3obpaxenune
CeUeHU MUpPaMUIbL,
Ky0a U pU3MBI,
KOTOpBIE TPOXOJISAT
gepes ux péopa.
N3o0pakenue
nepecedeHust
MOJTyYeHHBIX
IIJIOCKOCTEM.
PackpamuBanne
MOCTPOEHHBIX
CEYECHUH pa3HbIMU
[[BETaMU

N306pakenue
CeUeHHUH MUpaMU/IbI,
Ky0a U pU3MBl,
KOTOPBIE TPOXOISAT
yepes ux péopa.
N3o06paxenue
nepecedeHust
MIOJTyYSHHBIX
IIJIOCKOCTEM.
PackpamnBanue




MMOCTPOEHHBIX
CEUYEHUM pa3HbIMU
1[BETaMU

14

15

16

17

Meton cnenoB id
IMOCTPOEHUS CEUCHUH

Meton ciienoB A
MOCTPOEHUS CCUCHUH.
CBoiicTBa
IIepECEYECHU N IPSIMBIX
U IIJIOCKOCTEH

Merton cienos s
IIOCTPOCHHUSI CEYCHUI.
CsaoiicTBa
IIepECEYECHU N IPSIMBIX
U IUIOCKOCTEU

[Toctpoenue ceuenui
B Upamuje, Kyoe 1o
TpEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTEkKEN
1 3aIlUCh I11aroB
IIOCTPOEHHUS

https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-
f6da8038efd2?backUrl=%2F02.3%2F10

18

[Toctpoenue ceuenuit
B IUpamuie, Kyoe mo
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTEXEN
1 3aIlUCh 111aroB
IIOCTPOEHHUS

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-
ploskostej/tetraedr-zadachi-na-postroenie-secheniy-v-tetraedre



https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/tetraedr-zadachi-na-postroenie-secheniy-v-tetraedre
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/tetraedr-zadachi-na-postroenie-secheniy-v-tetraedre

19

20

[Toctpoenue ceuenunit
B IMUpaMu/ie, Kyoe 1mo
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTexen
1 3aITUCh I11aroB
MMOCTPOCHUS

[Toctpoenue ceueHuit
B IUpamuie, Kyoe mo
TpEM TOYKaM Ha
peopax. Coznmanue
BBIHOCHBIX YEPTEXKEMN
Y 3aMKCh 11aroB
MOCTPOEHUS

21

IToBTOpEHME
TJITAHUMETPUH:
Teopema o
MIPOTIOPIIMOHATBHBIX
otpeskax. [lomooue
TPEYTrOJIbHUKOB

https://interneturok.ru/subject/geometry/class/8

22

IToBTOpeHune
TJTAHUMETPHUH:
Teopema Menenas.
PacueTtsl B ceuenusx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUs
MJITAHUMETPUHU U
CTEpPEOMETPUH



https://interneturok.ru/subject/geometry/class/8

23

KonrponsHas pabora
" AKCHOMBI
CTEPEOMETPHH.
Ceuenns"

24

Bzaumnoe
pacIoiokKeHue
MPSMBIX B
MPOCTPAHCTBE.
CxkpenruBaromuecs
npsambie. [Ipusnaku
CKPEIIMBAOIIUXCS
MPSIMBIX.
[TapamiensHbie
MPSIMBIC B
MPOCTPAHCTBE

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-

ploskostej/vzaimnoe-raspolozhenie-pryamyh-i-ploskostey-v-prostranstve-

profilnyy-uroven

25

Teopema o
CYILIECTBOBAHUH U
€AMHCTBEHHOCTH
IpsAMOI
NapajuleJIbHON JaHHOU
MIPSAMOMH, IIPOXOIALIEN
4yepes TOUKY
MIPOCTPAHCTBA U HE
JIe)KaIler Ha TaHHOU
npssMoi. Jlemma o
MIepECCUCHU N
MapajuIeIbHbIX
MPSIMBIX IJTIOCKOCTBIO



https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/vzaimnoe-raspolozhenie-pryamyh-i-ploskostey-v-prostranstve-profilnyy-uroven
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/vzaimnoe-raspolozhenie-pryamyh-i-ploskostey-v-prostranstve-profilnyy-uroven
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/vzaimnoe-raspolozhenie-pryamyh-i-ploskostey-v-prostranstve-profilnyy-uroven

26

27

[TapamrensHOCTB Tpex
npsambiX. Teopema o
TpEX MmapauIeabHbIX
npsameiX. Teopema o
CKPEIIHBAIOIINUXCS
MIPSIMBIX

[TapannensHoe
MIPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
napayuieIbHOTO
MIPOCKTUPOBAHUS.
N300pakeHne pa3HbIX
¢duryp B
IapajuIeIbHON
MPOEKIINU

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-
ploskostej/parallelnye-pryamye-v-prostranstve-parallelnost-treh-pryamyh

28

LenTpanbHas
MpOEKIUs. YTOI C
COHAITPaBJICHHBIMU
CTOpOHaMHU. YTOJI
MEXy IPSIMbIMU

https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-
£9f108d0d1c4?backUrl=%2F02.3%2F10

29

3amaun Ha
JI0Ka3aTeJIbCTBO U
HCCIIeIOBaHUE,
CBA3AaHHLIC C
pacmoIoKeHUEM
MPSIMBIX B
MIPOCTPAHCTBE

30

Tlousarus:
MapasieIbHOCTh

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-
ploskostej/parallelnost-pryamoy-i-ploskosti



https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnye-pryamye-v-prostranstve-parallelnost-treh-pryamyh
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnye-pryamye-v-prostranstve-parallelnost-treh-pryamyh
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnost-pryamoy-i-ploskosti
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnost-pryamoy-i-ploskosti

31

IIPSIMOM U TNIOCKOCTH
B IIPOCTPAHCTBE.
[Tpuznak
[1apaJuIeIbHOCTH
IIPSIMOU U TUIOCKOCTH.
CaoiicTBa
[apaJuIeIbHOCTH
IPSIMOM U TNIOCKOCTH

FeOMeTpI/I‘ICCKI/IC
3aJa4M Ha
BBIYHCIICHUEC U
J0Ka3aTciIbCTBO,
CBs3aHHBIC C
napajjiCJIbHOCTBIO
IIpsAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[ToctpoeHue ceuenus,
MPOXOJISIIETO Yepe3
JAHHYIO TIPSIMYIO Ha
yepTexe u
MapaIJIENBHOTO
JIPYrou MpsMOM.
Pacuér orHOLIEHN I

33

[TapannensHas
MPOEKIUS,
MIPUMEHEHUE st
MOCTPOEHUS CEUCHU I
Ky0a u
napajuieJenuIea.




CaoiicTBa
napajuieieumne1a u
MIPU3MBI

34

[TapannensHble
m10ckocTH. [Ipusnaku
MapajuieIbHOCTH JIBYX
IJIOCKOCTEH

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-
ploskostej/parallelnye-ploskosti

35

36

Teopema o
MapaJyIeIbHOCTH U
€IMHCTBECHHOCTH
IUIOCKOCTH,
MPOXOJIAIIeH uepe3
TOYKY, HE
MIPUHAJIEIKALLY O
JIaHHOM ITIJIOCKOCTH U
CIICACTBUS U3 HEE

CBoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
napajieIbHOCTH
HpSIMI)IX nepecequHﬂ
MIPU TIEPECEUCHUN
JIBYX IapajlIeIbHbIX
IIJIOCKOCTEN TpeThen

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-
ploskostej/svoystva-parallelnyh-ploskostey

37

CBoiicTBa
napaIeIbHbIX
IUIOCKOCTEH: 00
OTpe3Kax
napaIeJIbHbIX

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-
ploskostej/povtorenie-teorii-reshenie-zadach-po-teme-parallelnost-pryamyh-i-

ploskostey



https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnye-ploskosti
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelnye-ploskosti
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/svoystva-parallelnyh-ploskostey
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/svoystva-parallelnyh-ploskostey
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/povtorenie-teorii-reshenie-zadach-po-teme-parallelnost-pryamyh-i-ploskostey
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/povtorenie-teorii-reshenie-zadach-po-teme-parallelnost-pryamyh-i-ploskostey
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/povtorenie-teorii-reshenie-zadach-po-teme-parallelnost-pryamyh-i-ploskostey

38

39

40

MPSIMBIX,
3aKJIIOUEHHBIX MEX]TY
napayuieIbHbBIMU
IJIOCKOCTSIMU; O
MEePECCUCHUU TTPSAMOU
C ABYyMsl
napauieIbHbBIMU
IIJIOCKOCTSIMU

[ToBTOpeHue: Teopema
[Tudaropa Ha
TUIOCKOCTH

IToBTOpEHME:
TPUTOHOMETPUS
MPSIMOYTOJIHOTO
TpEyroJbHUKA

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaienenumnena

https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/teorema-pifagora-
trigonometricheskie-funktsii-chast-1-teorema-pifagora

https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/teorema-pifagora-
trigonometricheskie-funktsii-chast-2-trigopnometricheskie-funktsii

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-
ploskostej/parallelepiped-svoystva-graney-i-diagonaley-parallelepipeda

41

Brruncnenue
OTPE3KOB B KyOe U
MPSAMOYTOJIbHOM

MapajyieenuIes1e

42

[lepnenuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHIUKYISIPHOCTH
IIPSIMOM U INIOCKOCTHU

https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-
ploskostejb/priznak-perpendikulyarnosti-pryamoy-i-ploskosti

43

[lepnenuKyasspHOCTH
MPSIMOM U TUIOCKOCTH.

https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-
c55b7¢7321c8?backUrl=%2F02.3%2F10



https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/teorema-pifagora-trigonometricheskie-funktsii-chast-1-teorema-pifagora
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/teorema-pifagora-trigonometricheskie-funktsii-chast-1-teorema-pifagora
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/teorema-pifagora-trigonometricheskie-funktsii-chast-2-trigonometricheskie-funktsii
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/teorema-pifagora-trigonometricheskie-funktsii-chast-2-trigonometricheskie-funktsii
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelepiped-svoystva-graney-i-diagonaley-parallelepipeda
https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskostej/parallelepiped-svoystva-graney-i-diagonaley-parallelepipeda
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-perpendikulyarnosti-pryamoy-i-ploskosti
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/priznak-perpendikulyarnosti-pryamoy-i-ploskosti
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10

IIpu3nak
HEPIEHIUKYISIPHOCTH
IIPSIMON U TUIOCKOCTH

44

45

46

Teopema o
CYILIECTBOBAaHUH U
€IMHCTBCHHOCTU
NPpAMOM, MpoXoAsIIEeH
yepes TOUKY
MPOCTPaHCTBA U
MEePIEHIUKYISIPHON K
IUIOCKOCTH
IInockoctu u
MEepIEHIUKYISIPHBIE
UM MpsIMbIE B
MHOTOTpaHHUKaX

ITmockocty n
MepIeHIUKYISIPHbIE
UM MpsIMBIE B
MHOT'OTPaHHUKAX

https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-
23b99e81212a?backUrl=%2F02.3%2F10

47

[lepnenaukymnsap u
HaKJIOHHAS.
ITocTpoenue
NEPIEHIUKYIISIpa U3
TOYKH Ha MPSAMYIO

https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-
d839e07af2a5?backUrl=%2F02.3%2F10

48

[lepnenaukymnsap u
HaKJIOHHAS.
ITocTpoenue
MEPIEHINKYIISIpa U3
TOYKH Ha MPSAMYIO



https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10

49

Teopema o Tpéx
NEePIECHINKYIIIpax
(npsimast u oOpaTHas)

https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-
f4bh7650c7257?backUrl=%2F02.3%2F10

50

Teopema o Tpéx
MEPIEHIUKYIISIpax
(mpsimast 1 oOpaTHasi)

51

52

53

Yron mexny
CKPEUIUBAIOIINUMUCS
MPSIMBIMU

ITouck
MepIEHIUKYISPHBIX
MPSAMBIX C TIOMOIIBIO
MEePIECHANKYIISPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHUE

https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-
ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu

https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-
ploskostejb/prosteyshie-zadachi-na-primenenie-teoremy-o-treh-perpendikulyarah-
na-ugol-mezhdu-pryamoy-i-ploskostyu

https://urok.apkpro.ru/

54

55

[TocTtpoenue ceuenunit
Ky0a, IPU3MBI,
[IPaBUIILHON
MUPaMUIBI C
IIOMOLIBIO
OpPTOTOHAJBLHOU
MPOCKIIUU
[Toctpoenue ceuenunit
Ky0a, IPU3MBI,
IIPaBUIILHON
MUPaAMUIBI C
MMOMOUIBIO

https://interneturok.ru/kursy i uslugi/biblioteka videourokov/?utm source=yandex
utm_medium=cpc utm_campaign=45730935 utm_content=4102358341
utm_term=uHTepHEeTY20ypoK yclid=8200537529219022847#

https://interneturok.ru/



https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257?backUrl=%2F02.3%2F10
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/prosteyshie-zadachi-na-primenenie-teoremy-o-treh-perpendikulyarah-na-ugol-mezhdu-pryamoy-i-ploskostyu
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/prosteyshie-zadachi-na-primenenie-teoremy-o-treh-perpendikulyarah-na-ugol-mezhdu-pryamoy-i-ploskostyu
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/prosteyshie-zadachi-na-primenenie-teoremy-o-treh-perpendikulyarah-na-ugol-mezhdu-pryamoy-i-ploskostyu
https://urok.apkpro.ru/
https://interneturok.ru/kursy_i_uslugi/biblioteka_videourokov/?utm_source=yandex%20utm_medium=cpc%20utm_campaign=45730935%20utm_content=4102358341%20utm_term=%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82%20%D1%83%D1%80%D0%BE%D0%BA%20yclid=8200537529219022847
https://interneturok.ru/kursy_i_uslugi/biblioteka_videourokov/?utm_source=yandex%20utm_medium=cpc%20utm_campaign=45730935%20utm_content=4102358341%20utm_term=%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82%20%D1%83%D1%80%D0%BE%D0%BA%20yclid=8200537529219022847
https://interneturok.ru/kursy_i_uslugi/biblioteka_videourokov/?utm_source=yandex%20utm_medium=cpc%20utm_campaign=45730935%20utm_content=4102358341%20utm_term=%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82%20%D1%83%D1%80%D0%BE%D0%BA%20yclid=8200537529219022847
https://interneturok.ru/

OpPTOrOHAJILHOU
MPOEKLUU

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCUTEIBHO
IIJIOCKOCTH.
[Tnockoctn
CUMMETpPUH B
MHOTOTpaHHUKAX

https://interneturok.ru/

57

[Ipu3nax
NEPIEHUKYISIPHOCTH
IIPSIMON U TUIOCKOCTH
KAaK CIJIEZICTBHE
CUMMETpUU

https://interneturok.ru/

58

[IpaBunpHbIE
MHOTI'OTPaHHUKH.
Pacuér paccrosnuii ot
TOYKHU J0 IIOCKOCTH

https://interneturok.ru/

59

[IpaBunpHbIE
MHOTOTPaHHUKH.
Pacuér paccrostnuii ot
TOYKH J10 TUIOCKOCTH

https://interneturok.ru/

60

Crnioco0sbl OyCTUTh
MePIEeHIUKYIISIPhI:
CUMMETpHUS, CIIBUT
TOYKH T10
napajuIeIbHON
IpsAMOI

https://educont.ru/?ysclid=Imavlgmpo1688519843



https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://educont.ru/?ysclid=lmav1gmpo1688519843

61

CaBur 110
HenapaJJieIbHON
NpAMOM, U3MEHEHUE
paccTosHu

https://educont.ru/?ysclid=Imavlgmpo1688519843

62

KonrponsHas pabora
"B3aumHoe
pacrosoxxeHue
MPSIMBIX U MJIOCKOCTEH
B MpocTpaHcTre"

https://educont.ru/?ysclid=Imavlgmpo1688519843

63

64

65

66

IToBTOpEnue: yroiu
MEXIY IpSMBIMHU Ha
IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYTrOJIbHUKE,
TeOpeMa KOCUHYCOB

IToBTOpEHME: yroiu
MEXIY
CKpELIUBAIOIIUMUCS
IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckue
METO/IbI BEIYUCICHUS
yria MeXIy MPsIMbIMU
B MHOTOTpaHHUKAX
JIByrpaHHBIN yTOJI.
CBOHCTBO JIMHEHNHBIX
yTJIOB IBYTPAHHOTO
yria

https://educont.ru/?ysclid=Imavl1gmpo1688519843

https://educont.ru/?ysclid=Imavlgmpo1688519843

https://educont.ru/?ysclid=Imavlgmpo1688519843

https://educont.ru/?ysclid=Imavlgmpo1688519843



https://educont.ru/?ysclid=lmav1gmpo1688519843
https://educont.ru/?ysclid=lmav1gmpo1688519843
https://educont.ru/?ysclid=lmav1gmpo1688519843
https://educont.ru/?ysclid=lmav1gmpo1688519843
https://educont.ru/?ysclid=lmav1gmpo1688519843
https://educont.ru/?ysclid=lmav1gmpo1688519843

67

68

69

70

71

[lepnenqukynspHble
miockoct. CBoMCTBA
B3aHMHO
MEePIEeHANKYIISPHBIX
IUIOCKOCTEH

IIpu3nax
HEPIECHIUKYJISIPHOCTH
IUIOCKOCTEH; TeopeMa
0 IpsIMOM
[IEpECEUEHUS IBYX
IIJIOCKOCTEN
MIEPIEHIUKYIIAPHBIX
TpEeTheN IIIOCKOCTH

[IpsiMoyronbHBIA
napasiesnenunes; Kyo;
U3MEPEHMS, CBOMCTBA
MPSIMOYTOJIBHOTO
napajuieJIienuneana

Teopema o0 nMaroHaIu
MPSIMOYTOJIBHOTO
napajuiejenumneaa u
CIIEJICTBUE U3 HEE

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBSI3aHHBIE CO
B3alMHBIM
pacnoiaoKeHneM
MMPsAMBIX U IIIIOCKOCTH

https://educont.ru/?ysclid=Imavlgmpo1688519843

https://resh.edu.ru/?ysclid=Imav346gc8877711087

https://resh.edu.ru/?ysclid=Imav346gc8877711087

https://resh.edu.ru/?ysclid=Imav346gc8877711087

https://resh.edu.ru/?ysclid=Imav346qc8877711087



https://educont.ru/?ysclid=lmav1gmpo1688519843
https://resh.edu.ru/?ysclid=lmav346gc8877711087
https://resh.edu.ru/?ysclid=lmav346gc8877711087
https://resh.edu.ru/?ysclid=lmav346gc8877711087
https://resh.edu.ru/?ysclid=lmav346gc8877711087

72

73

IToBTOpEHME:
CKPEILMBAIOIINECS
IIpsIMBIE,
apajuIeJIbHbIC
IJIOCKOCTH B
CTaHAApPTHBIX
MHOTI'OrpaHHUKax

[Tapa nmapanienpbHBIX
IUIOCKOCTEH Ha
CKPEITUBAIOIIUXCS
MPSIMBIX, PACCTOSTHUE
MEXITY
CKPEITUBAIOIIMMUCS
MPSIMBIMU B TIPOCTHIX
CUTYaIUsAX

https://resh.edu.ru/?ysclid=Imav3469gc8877711087

https://resh.edu.ru/?ysclid=Imav346gc8877711087

74

Paccrosaue oT TOUkH
JIO TIIIOCKOCTH,
paccTostHUE OT
MPSIMOM A0 MIIOCKOCTH

https://resh.edu.ru/?ysclid=Imav346gc8877711087

75

Beruucnenune
PAcCCTOSIHUN MEXIY
CKPELIMBAIOIIMMUCS
MPSIMBIMH C TIOMOIIBIO
MEepIEHUKYIISIPHON
IIJIOCKOCTH

https://educont.ru/

76

Tpéxrpansslii yrom,
HEpaBEHCTBA IS

TPEXIPaHHBIX YTJIOB.
Teopema I[Tudaropa,

https://educont.ru/



https://resh.edu.ru/?ysclid=lmav346gc8877711087
https://resh.edu.ru/?ysclid=lmav346gc8877711087
https://resh.edu.ru/?ysclid=lmav346gc8877711087
https://educont.ru/
https://educont.ru/

TEOpEeMbl KOCUHYCOB U
CHUHYCOB JJIs1
TPEXTPAaHHOTO YIJia

7

OneMEHTBI
chepuueckoit
TCOMETPHH:
reoIe3NUECKNE JTUHUHU
Ha 3emiie

https://educont.ru/

78

79

80

81

KonTponbnas padota
"Vras1 u paccTossHus"

CucreMaruzanus
3HaHUUI
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

ITupamuga. Buast
nupamu. [IpaBunbHas
nupamuaa

IIpusma. Ilpsamas u
HAKJIOHHAs IIPU3MBI.
[IpaBunbHas npuszma

https://educont.ru/

https://educont.ru/

https://educont.ru/

82

[Ipssmoit
napajulelIenunen,
MIPSAAMOYTOJIbHBIN
napasenenumnes, Kyo

https://educont.ru/

83

Brimykiieie
MHOTOTPaHHUKHU.
Teopema Ditnepa

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

84

85

Brinykiisie
MHOT'OTPaHHUKH.
Teopema Ditnepa.
[IpaBuibHbIE U
MOJTYIIPAaBUJIbHBIE
MHOT'OTpaHHUKH

KonrtpomnbHas pabora
"MHororpaHHuKH"

https://educont.ru/

86

[TonsiTue BexkTOpa Ha
IJIOCKOCTH U B
MPOCTPAHCTBE

https://educont.ru/

87
88

CymMma BEKTOpOB

Pasznocth BCKTOpPOB

https://educont.ru/

https://educont.ru/

89

90

[IpaBuno
napajuiesienuneaa

YMHOXEHHE BCKTOpPa
Ha 4ucCJio

https://educont.ru/

https://educont.ru/

91

Paznoxenune Bexktopa
1o 6a3ucy Tpéx
BEKTOPOB, HE
JIeXKANMX B OJTHOM
MIJIOCKOCTH

https://educont.ru/

92

CkansipHoe
MIPOU3BEJICHUE

https://educont.ru/

93

Brruncnenue yria
MEK]ly BEKTOpaMu B
MPOCTPAHCTBE

https://educont.ru/



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

n N

94 POCTCHIIIIE 3a1atH ¢ 1 https://educont.ru/
BEKTOpaMH
n N

95 DOCTCHIIIHE 3a1atH € 1 https://educont.ru/
BEKTOpaMHU
n N

96 DOCTCHILIHIE 3a1atH ¢ 1 https://educont.ru/
BEKTOpaMH
n N

97 POCTCHIIIIE 3a1atH ¢ 1 https://educont.ru/
BEKTOpaMH
O06006111eHE U

98 CHCTEMATH3ALIS 1 https://educont.ru/
3HAHUH
O06006111eHE U

99 cUcTEMaTHU3alHs 1 https://educont.ru/
3HAHUH

100 Hrorosas 1
KOHTpOJbHas paboTa

101 Urorosas 1
KOHTpOJIbHas paboTa
O06006111eH1E U

102 CHCTEMATH3AIIH 1
3HAHUH

OBHLIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
No n/m Tema ypoka KouTpoabHubie
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchbl

IToBTOpenue TeMmsl "KoopauHaTel BEKTOpa

1 P P | P 1 https://educont.ru/
Ha TJIOCKOCTH U B MPOCTPAHCTBE
[ToBTOpenue tems! "CkanspHoe .

2 " 1 https://interneturok.ru/
MIPOM3BEICHUE BEKTOPOB
IToBTrOpenue Temsl "Brrunciaenue yria

3 P y" 1 https://resh.edu.ru/
MEXIy BEKTOpPaMH B IIPOCTPAHCTBE
IToBTOpEeHune TeMbl "YpaBHEHHE IPIMOU

4 p . P | p ’ 1 https://educont.ru/
MIPOXOJISIICH Yepe3 JBE TOUKH

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
VYpaBHEHHE IIIOCKOCTH, HOPMAaIb

6 P » HOP ’ 1 https://resh.edu.ru/
ypaBHEHHUE TIJIOCKOCTH B OTpe3Kax

7 BekropHoe npousBeneHue 1 https://educont.ru/

3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
MporpaMMHUpPOBaHUE
JIuneliHbIe HEpaBEHCTBA, JIMHENHOE

9 p ’ 1 https://resh.edu.ru/
MpOrpaMMHUPOBAHUE
AHamuTHYEeCKUE METOILI pacuyéra yria

10 p y 1 https://educont.ru/
MEXIY NPSMBIMU B MHOTOTPaHHUKAX

11 AHaTMTUYECKHE METO/IBI pacyéTa yria 1

MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax



https://educont.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/

dopMyIa pacCTOSIHUSA OT TOYKH 10

12 https://resh.edu.ru/
IUIOCKOCTH B KOOPJAMHATaX

13 Haxosxnenue paccTositHUi OT TOUYKHU 710 https://educont.ru/
TUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUN OT TOUKH 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KOHTpOJIBH"aSI pabota "AHanuTH4ecKas https://resh.edu.ru/
reOMeTpHUsI

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE https://educont.ru/
MHOTOI'PAaHHUKHU

17 CeueHHst MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 IJIOCKOCTH, MIEPECEUCHUS TPSAMBIX U https://resh.edu.ru/
IIJIOCKOCTEMN

19 [TapamienbHbIe IPSIMBIE U TTIOCKOCTH: https://educont.ru/
napajieIbHbIe CeUeHUs

20 [TapannenbHble NpAMbIE U IIIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapanienbHbIe TIPSIMBIE U TTIOCKOCTH:

21 YIJIBI MEXKTy CKPELIMBAIOIIUMHUCS https://resh.edu.ru/
IPSIMBIMU
[TepnienauKynsipHBIEC IPSMBIE U

29 MJIOCKOCTH: CTaH apTHHIE napmv httos://educont.ru/
MEePIEHANKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieHnUKyISpHBIE IPSMBIE U

23 TUIOCKOCTH: TEOpPEMa O TPeX

NEePHEHANKYISIPAX



https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOI'OIPaHHHUKAX

https://resh.edu.ru/

25

HOBTOpeHI/Ie: IIomaanu MHOIOyroJIbHUKOB,
(bopMyIIBI IS TUTOIIACH, COOOpaKEHUS
moa00ust

https://educont.ru/

26

27

28

[ToBTOpEHME: IIOMIAX MHOTOYTOJIbBHUKOB,
(bopMyIIBI IS TUTOIIACH, COOOpaKEHUS
o 100us

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAICH, COOOpaKEHHUSI
nmonoous

[Tnomany ce4eHuii MHOTOTPaHHUKOB:
IUIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

https://interneturok.ru/

https://resh.edu.ru/

https://educont.ru/

29

Ilnomany ceyeHnii MHOrOTPaHHHUKOB!
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Mog00us

https://interneturok.ru/

30

31

32

KonTponbHnas pabora "[loBropenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

O061éM Tena. OObeM MPSIMOYTOJIBHOTO
napaJsenenuneaa

3anaum 00 yABOEHHH Ky0a, 0 KBajJpaType
Ky0a; 0 TPUCEKIUH yTia

https://educont.ru/

33

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIHLHOTO
napaJuleenumneaa

https://resh.edu.ru/



https://resh.edu.ru/
https://educont.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://educont.ru/
https://interneturok.ru/
https://educont.ru/
https://resh.edu.ru/

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYHCIICHHEM 00BhEMa TPAMOYTOJIBHOTO https://educont.ru/
napajuiejenumneaa

35 O06BEM psAMON TIPU3MBI https://interneturok.ru/
CrepeoMeTpriecKue 3a/1a4M, CBI3aHHBIC C

36 P P . - https://resh.edu.ru/
BBIYHCIICHHEM 00BEMOB TIPSIMOM MPU3MBI
[Ipukiiaguelie 3a1a4n, CBsI3aHHbBIE C

37 p . N https://educont.ru/
00BEMOM TIPSIMOI TIPU3MBI
Brraucnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpeaenénHoro uarerpaita. Oobpém https://interneturok.ru/
HAKJIOHHOM NPU3MBI
Brruncinenue 00bEMOB T C ITOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém https://resh.edu.ru/
U PAMHU/TBI
®dopmyna o0bEMa mupamuael. OTHOIIICHUE

40 pMY pamin https://educont.ru/
00BEeMOB MUpaMUJ ¢ OOILITUM YTIIOM

41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
CrepeomeTpuuecKue 3a1auu, CBI3aHHbIE C

42 p P N https://resh.edu.ru/
00BEMaMH HAKJIIOHHOW MPU3MBI
CrepeomeTpuuecKue 3aJ1auu, CBI3aHHbIE C

43 p p a https://educont.ru/
00BEMamMH TUpaMUIBI
[Mpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN https://interneturok.ru/
TIPU3MBI
[Tpukmanueie 3agaun mo Teme "OO0bEMBI

45 p a o https://resh.edu.ru/

Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI



https://educont.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://educont.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://interneturok.ru/
https://resh.edu.ru/

[Ipumenenne 06bEMOB. Briuncienue

46 https://educont.ru/
PACCTOSIHUS 70 TJIOCKOCTH
Kourpomnbaas padora "O0néM .

47 p p | https://interneturok.ru/
MHOTOTPaHHHKA
[{umuHaprdeckas TOBEPXHOCTb,

48 00pasyIue MUIHHIPUICCKOM https://resh.edu.ru/
MMOBEPXHOCTHU

uuaap. HpsiMol KpyroBoi MWIHHAP.

49 - Ap- 1P Py H P https://educont.ru/
[Tnomaas MOBEPXHOCTH IIUIMHAPA
Kounueckas moBepxHOCTh, 00pa3yIOIINE .

50 . p pasyrotl https://interneturok.ru/
KOHHYECKOU IToBepXHOCTU. KOHyC
CeueHne KOHYyCa INIOCKOCTBIO,

51 }j https://resh.edu.ru/
napauieIbHOMN MIIOCKOCTH OCHOBAHUS
VYceuénnslii konyc. M300pakeHne KOHYCOB

52 . y p y https://educont.ru/
U YCEYEHHBIX KOHYCOB

53 [Tomane 60KOBOI MOBEPXHOCTH U IMOJTHOM
MMOBEPXHOCTH KOHYyCa
ITnomans 60KOBOI MOBEPXHOCTH U IOIHOM

54 man p https://resh.edu.ru/
MOBEPXHOCTH KOHYCa
CrepeomeTpryuecKue 3a1a4u Ha

55 JIOKa3aTelIbCTBO M BBEIYHCIICHUE, https://educont.ru/
MOCTPOCHUEM CEUEHUH IIMINHIpPA, KOHYyCca
CrepeomMeTprUYECKHE 3a/1a4l HA

56 JIOKa3aTeJILCTBO U BEIYUCIICHUE, https://interneturok.ru/
MIOCTPOEHUEM CEUYECHUH LUIIMH]IPa, KOHyCa
IIpuknaguble 3a1a4n, CBI3aHHEIE C

57 P g A https://resh.edu.ru/

UWIAHAPOM



https://educont.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://educont.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://educont.ru/
https://interneturok.ru/
https://resh.edu.ru/

58

HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC C
MUWJIMHAPOM

https://educont.ru/

59

60

Cdepa u map

[epeceuenue chepsl u mapa ¢
wiockocThio. Kacanwue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 n300paskeHue mapa

https://interneturok.ru/

https://resh.edu.ru/

61

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj u n3o0paxeHue mapa

https://educont.ru/

62

63

VYpasnaenue chepsl. [Lomans chepsl u eé
yacreu

Cummetpus cdepsl 1 mapa

https://interneturok.ru/

https://resh.edu.ru/

64

CrepeomeTpruecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCJIICHHUC,
CBsi3aHHBIC CO chepold U mapom,
MOCTPOCHUEM UX CEYCHUI MIIO0CKOCTHIO

https://educont.ru/

65

CrepeomeTpryuecKkue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHUI MIOCKOCTHIO

https://interneturok.ru/

66

67

68

IIpuknagHeie 3a1a4n, CBA3aHHBIE CO
chepoit u mapom

IToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTAHIAPTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpalliICHUS U
MHOT'OI'PpaHHUKOB

https://resh.edu.ru/

https://educont.ru/

https://interneturok.ru/



https://educont.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://educont.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://educont.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://educont.ru/
https://interneturok.ru/

69

3anauu o reme "Tena u moBepXHOCTH
BpaieHus"

https://resh.edu.ru/

70

71

3anauu o teme "Tena U MOBEPXHOCTH
BpanieHus"

KoHntponbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

https://educont.ru/

72

O0béMm unuHIpa. Teopema 06 00bEMe
PSMOTO IUJIHHAPA

https://resh.edu.ru/

73

74

Brraucnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuaterpaiga. OobpéM KoHyca

[Tnomaan OOKOBOH M OJIHOM
MOBEPXHOCTH KOHYCa

https://educont.ru/

75

CrepeoMeTpUuecKUe 3aJa4l, CBA3aHHbIE C
BBIYHCIICHHEM 00BEMOB IUJIMHAPA, KOHYCa

https://resh.edu.ru/

76

77

78

[Ipuknanueie 3anaun mo teme "OO0bEMBI U
TJIOIIAU TTIOBEPXHOCTEHN Ten"

OOBEM 1mIapa 1 MIapoBOTO CEKTOpa.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTprUeCcKHe 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM 00BHEMOB
Iapa, IapoBOro CErMeHTa U IIapoBOTo
ceKTopa

[Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa u
miomaaso cepbl. COOTHOMIEHUS MEKITY
IUIOUIA/IIMU MTOBEPXHOCTEN U 00bEMaMuU
MMOJOOHBIX TEN

https://educont.ru/

https://interneturok.ru/

https://resh.edu.ru/
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79

80

[TomoOHbBIE TEeNa B IPOCTPAHCTRBE.
N3menenne o6bEMa rpu mogo0uu.
CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAACH
MOBEPXHOCTEH

KonTtponsnas padora "[lnomanu
HIOBEPXHOCTU M 00BEMBI KPYTJIBIX TE"

https://educont.ru/

81

82

83

JBuxenust nmpoctpancTBa. OToOpaskeHUsI.
JBrxenwust u paBeHCTBO puryp. Odmue
CBOICTBA JBHKCHUIN

Buabl ABrrkeHMit: napauieNibHbIN IEpEeHoC,
LIEHTpaJIbHAsl CAMMETPHS, 3epKaJbHas
CUMMETpPHUSs1, TOBOPOT BOKPYT MPSIMOI

[IpeoOpazoBanus nomoodus. [psmas u
cdepa Ditnepa

https://resh.edu.ru/

https://educont.ru/

https://interneturok.ru/

84

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha MPUMCHCHUC
JABUXXCHUA

https://resh.edu.ru/

85

86

87

KonrtponbHas pabota "BekTops! B
npoctpaHcTae”

Ob6o6uaromee nopropeHue 11 noHsATUi 1
MeTO0B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3alys 3HaHUM:
"TTapanenbsHOCTh NPSMBIX U IUIOCKOCTEH B
npocTpaHcTee"

Ob6o6maromee nosropenue 11 noHsATHi 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTeMaTHu3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

https://educont.ru/

https://interneturok.ru/

https://resh.edu.ru/
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88

Ob6o6maromee noropenue 11 noHATH 1
MeTOJ10B Kypca reometrpun 10—11 kinaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocTpaHcTse"

https://educont.ru/

89

Ob6o6maromee nosropenue 11 noHATHH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOTpaHHUKA"

https://interneturok.ru/

90

Ob6o6maromee nmoBropenue 11 moHsTHi 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucreMartu3alus 3Hanuii: "O0bem
MHOTOTpaHHUKA"

https://resh.edu.ru/

91

Ob6o6maromee nmoBropenue 11 moHsTHH U
MeTo10B Kypca reomerpun 10-11 knaccos,
cuctemarusanus 3Hanuil: "[Inomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TENI"

https://educont.ru/

92

93
94

Ob6o6uaroree noropenue 11 noHsATUi U
MeTo10B Kypca reomerpun 10—11 knaccos,
cuctemarusauus 3HaHui: "Ilnomanu
MOBEPXHOCTU U 00BbEMBI KPYIJIbIX TEN"

Hrorosas KOHTPOJIbHaA pa60Ta

Wrorosas koHTposibHasA paboTa

https://interneturok.ru/

95

96

[ToBTOpenue, 06001IeHUE U
cHUcTeMaTu3alus 3HaHUI

Hcropust pa3BUTHS CTEPEOMETPUM KAK
HayKH U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT UM

https://interneturok.ru/

https://resh.edu.ru/
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97

Ucrtopus pazButusi crepeoMeTpun Kak
HayKd U € POJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://educont.ru/

98

Hcrtopus pazButus crepeoMeTpun Kak
HayKd U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://interneturok.ru/

99

Hctopust pazButHsi CTepeoMeTpHn Kak
HayKd U €€ POJIb B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://resh.edu.ru/

100

Hcropust pazBuUTHS CTEPEOMETPUH KAK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH

https://educont.ru/

101

102

Hcropus pasBUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTHH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://interneturok.ru/

https://resh.edu.ru/
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka. ['eometpus, 11 kmace/ Mepsmsk A.T'., Homuposckuit JI.A.,
[Tonskor B.M.; nox penakuueit [lononasckoro B.E., OG1iecTBo ¢ orpaHMueHHOM
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3maTenscTBO «IIpocBerieHne»

Marematuka. 'eomerpus, 10 knacc/Mepznsik A.I'., Homuposckuii JI.A., [TonsikoB
B.M.; non penakuueit [logonsckoro B. E., O01iecTBO ¢ orpaHn4eHHOM
oTBeTcTBeHHOCThIO N3narensckuit uentp « BEHTAHA-I'PA®»; AkunonepHoe

06HICCTBO «M3partenbcTBO «HpOCBCIHeHI/IG»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

['eomerpus. 10 knacc. Metoaudeckoe nocooue. YriayOiaeHHbId ypoBeHb - by1iko
E.B., Mep3msik A.l'. u np.

I'eometpus. 11 knacc. Metoaunyeckoe nocodbue. YriayOiaeHHbIN ypoBeHb - byiiko

E.B., Mep3msk A.I'. u ap.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://educont.ru/

https://resh.edu.ru/

https://interneturok.ru/
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