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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KaK O0OECIIEYMBAET BO3MOXHOCTb W3YYEHHs JUCIMILIUH
€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 PELIEHUU T€OMETPUUECKHUX 3a/1a4, YMEHHE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pELICHUH 337a4 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOUXCs IPU U3YUEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U IEUCTBUH, ClIEUM(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3layaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIIOTCS:

pacuIMpeHne NpeCcTaBICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKAIOLIEro MUpa, 3HAHUE MOHSITUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSITh, YMEHHS JIOKa3bIBaTh TEOPEMbl U HAXOJIUTh
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHuil, GOpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYK/ICHHUS B XOJ1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3aJad C NPAKTUYECKUM COIEPKAHHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI paclo3HaBaTh TMPOSIBICHUS T€OMETPHUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/ICpKATEIFHBIMHA JHHUAMH yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX YMEHHUH  pacmpeiensercss He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSAM, HO U 1O rojgaMm oOyuenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN 00YUYaIOIMUXCsl, PACIIUPSS U yriayOmsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOro npeameTa «MaremMaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
psAMBIX. [1apamiebHOCT IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajyieNbHONW MPOEKUHUU. YTIbI C COHANPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEUCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW WM IIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIUIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOTI'O yIJa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
INyTH Ha IMOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, MpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



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 W IOJHOM IMOBEPXHOCTU MpPSIMOW MPU3MBIL,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTOIPDAaHHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHbIC, COHAIIPABIECHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHEe KOMIUTaHApHBIE BEKTOPHI. [IpU3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJMHAaTaMH TOYEK. YTOJI MeExXay BeKkTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTel. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkenue cepbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u cieacteust u3 He€. OO0bEM mnpsiMoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CerMEeHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
WJINHAP, ONHCAaHHAs OKojo muiauHapa. Ilepecedenwe cdeppl u 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEPEHOCa
CEKYILEH IUTOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KOOpaMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnmokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, IOBOPOT BOKPYTI MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxknaHcKoe BOCIIMTAHUE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MAaTeMaTHUKH, IEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, cOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AESITEIbHOCThIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM acleKTaM Pa3IuvHbIX BUAOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnr ¥ peann30BbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphbl, ITOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH B OOIIECTBEHHOM MTPAKTUKH, TOHMMAaHUE MaTEMaTHICCKOM
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
Y UCCJICIOBATEILCKYIO IEATCIbHOCTh MHANBUAYATBEHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUWA, OTHOIICHUN MEXJy MOHATUAMH, (POopMyIUpOBaThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
yTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHUE, YCIOBHBIC;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBEIOWpATh CMOCO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 0ObEKTa, SIBICHHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
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;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIun o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIAaeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJICKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OpPraHU3allMI0 COBMECTHOW paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BHIITOJIHATH CBOIO YacTh pabOThI 1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH 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 IIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPAIBHOE " OpPTOTOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
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 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

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

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pElIeHUM MaTEeMaTUYECKHX 3a1ad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

e IMPUMEHATH TIOJYyYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

ONEepUPOBATh MOHATHUAMHU, CBI3aHHBIMH C TEJIAMH BpPAILCHUS: IMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHHS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHus,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
FEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSIMU, CBA3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTJIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs M0A00uS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS! LUIUHIpPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/lay, MPEANOJaraloliMX HECKOJbKO IIAroB PEIICHHs, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH IMOJTyYEHHBIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3YyYECHHBIE MOHSTHSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
A3bIKE TEOMETPHH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUHM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsI
pecypcsbl
1 BBenenue B ctepeoMeTputo 23 1 0
2 B3anMHOe pacnionoxeHue npsMbIx B 5 1 0
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 3 0 0
IIPOCTPAHCTBE
4 HepneHz[HIEmepHocn, HPSMBIX U 25 0 0
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 1 0
MHororpanHuKu 7 1 0
BexTops!l B IpocTpaHcTBE 12 0 0
3 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 5 5 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 AHamuTHYECKass TEOMETPHS 15 1 0
) [ToBTOpeHME, 0606meHPUIe " 15 1 0
CUCTeMAaTH3aIHsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpamieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1 0
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1 0
7 [ToBTOpEHME, O606III€HI§C " 17 ) 0
CUCTeMAaTH3aIvsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tewa ypoka Bcero Kontpoarmpie  IMpaxrueckue u3ydeHusi o0pa3oBaTeJIbHbIC
padoThbI padoTbI pecypes!
OcHOBHBIE IpaBUIIa U300PAKEHUS
1 Ha PUCYHKE IUIOCKOCTH, 1 0 0 bubnuoreka [IOK
napajuieIbHbIX MPSMBIX (OTPE3KOB), https://lesson.edu.ru/02.3/10
CepeIMHBI OTPE3KaA
[TonsiTHst cTEpeoMETPUM: TOUKA, bubnnoreka [JOK
npsiMasi, II0CKOCTb, MPOCTPAHCTBO. https://lesson.edu.ru/02.3/10
9 OcHoBHbI€ IpaBUiIa U300paKEHUS 1 0 0
Ha PUCYHKE IUIOCKOCTH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeMHBI OTPE3KA
ITonsaTHA: Nepecekaronuecs bubnuoreka [IOK
3 IIJIOCKOCTH, IEPECEKArOIUECs 1 0 0 https://lesson.edu.ru/02.3/10
npsiMasi ¥ MI0CKOCTb;
MIOJIYITPOCTPAHCTBO
ITonsaTHA: epecekaronuecs bubnuoreka [IOK
4 IJIOCKOCTH, MIEPECEKAOINECS 1 0 0 https://lesson.edu.ru/02.3/10
npsiMasi ¥ MI0CKOCTb;
MTOJIYITPOCTPAHCTBO
MHororpanHuKH, H300pakeHne bubmuorexa [IOK
5 IIPOCTEUIINX IIPOCTPAHCTBEHHBIX 1 0 0 https://lesson.edu.ru/02.3/10

¢buryp, HecymecTBYIOIIMX 0ObEKTOB



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

MHororpaHHuK#, H300paKeHHe

bubmuorexa [JOK

6 MIPOCTEUIINX IPOCTPAHCTBEHHBIX https://lesson.edu.ru/02.3/10
¢buryp, HeCyIIEeCTBYIOIIHNX 0O0BEKTOB
AKCHOMBI CTEPEOMETPUHU U TTEPBHIC bubnmoreka [JOK
7
CJIEICTBUS U3 HUX https://lesson.edu.ru/02.3/10
8 AKCHOMBI CTEpEOMETPHUH U TIEPBbHIC bubmuorexa [JOK
CJE/ICTBUS U3 HUX https://lesson.edu.ru/02.3/10
AKCHOMBI CTEPEOMETPUH U TIEPBbHIC bubnnoreka [JOK
cnenctBus u3 HuX. CrocoOsl https://lesson.edu.ru/02.3/10
9 3a/laHus IPSIMBIX U MJIOCKOCTEN B
npoctpanctBe. O603HaUCHUS
MPSIMBIX U MJIOCKOCTEH
N3o00pakeHne CeUeHU MUPaMU/IbI, bubnnoreka [JOK
Ky0a U PU3MBbI, KOTOPBIE TPOXOIAT https://lesson.edu.ru/02.3/10
yepe3 ux péopa. M3obpaxenue
10 MEePECEUCHUS TTOJTYUEHHBIX
mockocrei. PackpammyBanue
MOCTPOEHHBIX CEUYEHUN Pa3HbIMU
[IBETaMHU
N3o00paxeHne ce4eHni MMpamMu/Ibl, bubnmnoreka [JOK
Ky0a ¥ IpU3Mbl, KOTOPbIE TPOXOJAT https://lesson.edu.ru/02.3/10
yepe3 ux péopa. M3obpaxenue
11 IIEPECEUECHUS TIOJTyIEHHBIX
mockocrell. PackpammvBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU
[IBETaMH
N3o0pakeHne ceueHni MIpaMu/Ibl, bubnuotexa [JOK
12 Ky0a ¥ IpU3MBbl, KOTOPBIE IPOXOJIAT https://lesson.edu.ru/02.3/10

yepe3 ux péopa. M3obpaxenue
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MePECCUCHUS TTOJTYUSHHBIX
IJI0CKOCTel. PackpammBanue
MMOCTPOSHHBIX CEUEHUN Pa3HbIMU
LBETaAMU

N3o0paxenue ceueHuil mupaMuibl,

Ky0a ¥ IPU3MBbl, KOTOPBIE TPOXOIAT

yepe3 ux péopa. M3obpaxenue

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

13 MIePECEUCHUS TTOJTYYCHHBIX
mockocteil. PackpamvBanue
MIOCTPOEHHBIX CEYEHUN Pa3HbIMU
LIBETaMH

14 MeTtop cneioB AJisi TOCTPOCHUS bu6mmoreka [IOK
CeUeHUN https://lesson.edu.ru/02.3/10
Merton cnenoB 1yl TOCTPOEHUS bubnuorexa [JOK

15 ceueHuil. CBOMCTBa nepecevyeHuit https://lesson.edu.ru/02.3/10
MPSIMBIX U IIJIOCKOCTEMN
Merton cnenoB 11 MOCTPOEHUS bubnmnoreka [JOK

16 ceueHuii. CBolcTBa nepecevyeHuit https://lesson.edu.ru/02.3/10
MPSIMBIX U IIJIOCKOCTEMN
ITocTpoeHue ceueHuil B MUPAMUJIE, bubnmnoreka [JOK

17 KyOe 1o TpéM ToukaM Ha pEOpax. https://lesson.edu.ru/02.3/10
CozntaHue BBIHOCHBIX UepTexei 1
3aIUCh 11aroB MMOCTPOEHUS
[loctpoenue ceuenuii B nupamu/e, bubnmnoreka [JOK

18 KyOe 1o TpéM ToukaM Ha pEOpax. https://lesson.edu.ru/02.3/10
CoztaHue BBIHOCHBIX UEpTEkKEN U
3aMKCh IIArOB OCTPOEHUS

19 IlocTpoenue ceuenuii B nupamue, bubnmnoreka [JOK

KyOe 1o TpéM ToukaM Ha pEOpax.

https://lesson.edu.ru/02.3/10
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CoztaHue BIHOCHBIX UepTekel U
3aIKCh IIAroB MOCTPOCHHUS

[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM ToukaM Ha pEbpax.

bubmuoreka [JOK
https://lesson.edu.ru/02.3/10

20 .
CoztaHue BBIHOCHBIX UepTekel U
3aMnMch AroB NOCTPOEHUS
[ToBTOpEHME TITAHUMETPUH: bubmuorexa [JOK
21 Teopema 0 IPOMOPIUOHATHLHBIX https://lesson.edu.ru/02.3/10
oTpeskax. [lomobue TpeyroabsHUKOB
[ToBTOpEHME TIITAHUMETPUU: bubnnoreka [JOK
Teopema Menenas. Pacuersl B https://lesson.edu.ru/02.3/10
22 CEUYEHUX Ha BBIHOCHBIX YEPTEXKAX.
Hcrtopus pa3Butus miiaHUMETPUU U
CTEpEOMETPUN
23 KoHTponbHas pabora "AKCHOMBI bubnnoreka [JOK
crepeomerpun. Ceuenus" https://lesson.edu.ru/02.3/10
BzauMHoe pacrionoxeHue npsiMbIX B bubnuorexa [JOK
npoctpaHcTBe. CKpemmBaronumecs https://lesson.edu.ru/02.3/10
24 npsimele. [IpusHaku
CKPELIUBAIOIIMNXCSA MPSMBIX.
[TapannenbHble psMbIE B
IIPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U bubnmnoreka [JOK
€MHCTBEHHOCTH IIPSIMOU https://lesson.edu.ru/02.3/10
o5 napajuleIbHON TaHHOHU IPSIMOH,

IPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIlel Ha
JAHHOM mpsiMoit. JIlemma o
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MEPCCCUCHNHU ITapalJICIbHBIX
MMPAMBIX ITIJIOCKOCTBIO

26

[TapamienbHOCTD TPEX MPSAMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsaMseIx. Teopema o
CKPEIIMBAIOIINXCS MPSAMBIX

bubmuoreka [JOK
https://lesson.edu.ru/02.3/10

27

[MTapannensHoe TPOSKTHPOBAHNUE.
OcCHOBHBIE CBOICTBA apALJICTLHOTO
npoeKkTHpoBaHus. M3o0paxenne
pasHbBIX (GUTYp B HapaieIbHON
HPOCKIUH

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/10

28

29

30

31

I{enTpasnbHas Mpoekusa. YroJ ¢
COHAIPABJICHHBIMA CTOPOHAMH.
VYrois Mexay NpsMbIMU

3aga4m Ha JJOKa3aTeIbCTBO U
UCCIIeJOBaHHE, CBSI3aHHBIE C
PacHoI0KEHHEM MPSIMBIX B
IPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD IPAMOM
U IJIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napaasaesbHOCTH MIPAMON U
iockoctu. CBOHCTBA
MapaJuIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

I'eomeTrpuueckue 3agaun Ha
BBIUNCJIEHHUE U JOKAa3aTENIbCTBO,
CBSI3aHHBIE C N1APAJUIEIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

bu6mmoreka [JOK
https://lesson.edu.ru/02.3/10

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

32

[TocTpoeHue ceueHus, IPOXOASAIIETO
yepes JaHHYIO NMPSMYI0 Ha YepTexe
Y MapaJuyIeIbHOTO IPYTOW MPSMOiA.
Pacuér orHOmICHU I

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

33

[TapannensHast npoekuus,
MIPUMEHEHHUE JUIsl TOCTPOCHUS
CeUYeHHUH Ky0Oa M mapasuieenuIie 1a.
CBolicTBa napauieyenunena u
MIPU3MBI

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haku napawieabHOCTH ABYX
MIJIOCKOCTEH

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/10

35

Teopema 0 napamieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAILEH Yepe3 TOUKY, HE
MIPUHAVICKALTYI0 JaHHOU
IUIOCKOCTH U CIIEICTBUS U3 HEE

bu6mmorexa [IOK
https://lesson.edu.ru/02.3/10

36

CaolicTBa napamieabHbIX
IUIOCKOCTEM: O MapauIeIbHOCTH
NPSIMBIX TIEpECeUEHuUs IpU
MIEPECEUYECHNH JIBYX NapAJIICIbHBIX
IIJIOCKOCTEM TpeThen

bu6mmorexa [IOK
https://lesson.edu.ru/02.3/10

37

CaolicTBa napamieabHbIX
IJIOCKOCTEH: 00 oTpe3Kax
NapauIeIbHBIX IPSIMBbIX,
3aKIIFOYEHHBIX MEXIY
NapauIeIbHBIMU IIJIOCKOCTSIMU; O
NIEPECEUEHHUH NTPSIMON € ABYMS
NapauIeIbHBIMU IIJIOCKOCTSIMU

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/10
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38 [ToBTopenue: Teopema [ugaropa Ha bubmumoreka [IOK
IIJIOCKOCTH https://lesson.edu.ru/02.3/10
39 [ToBTOpEHUE: TPUTOHOMETPHUSL bubmumoreka [IOK
IIPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA https://lesson.edu.ru/02.3/10
40 CBoiicTBa KyOa ¥ MPSIMOYTOJIBLHOTO bubnuorexa [JOK
napasuiesienuiena https://lesson.edu.ru/02.3/10
Brruncnenue yMH OTpe3KOB B KyoOe bubmumorexa [IOK
41 U TIPSMOYTOJIbHOM https://lesson.edu.ru/02.3/10
napajuleenumne1e
[IepnieHIUKyYIAPHOCTH NPAMOU U bubnnorexa [HOK
42 mockocty. [Ipru3nak https://lesson.edu.ru/02.3/10
NEPIEHIUKYJISPHOCTU IPSIMON U
IUIOCKOCTH
[IepnieHIUKYIAPHOCTH NPAMOU U bubnnorexa [HOK
43 mockocty. [Ipu3nak https://lesson.edu.ru/02.3/10
NEePIEeHIUKYISPHOCTH IPSIMON U
IJIOCKOCTH
Teopema 0 CylIeCTBOBAHUU U bubnmnoreka [JOK
€IMHCTBEHHOCTH IIPSIMOIA, https://lesson.edu.ru/02.3/10
44 IIPOXOSIIEH Yepe3 TOUKY
IPOCTPAHCTBA U MEPIEHANKYIIPHON
K IIJIOCKOCTH
45 II;mockocTH ¥ NEpNEHAUKYIISIPHBIE bubnmnoreka [JOK
UM IIPsSIMBbIE B MHOI'OTPaHHUKAX https://lesson.edu.ru/02.3/10
46 [lnockocTH U NepreHIUKY IS PHBIE bubnmoreka [JOK

UM IPSAMBIC B MHOTOTpaHHUKAX

https://lesson.edu.ru/02.3/10
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[IepnieHAUKYIISIp ¥ HAKIIOHHASL.

bubmuorexa [JOK

47 [TocTpoeHue nepneHaNKYIIsIpa U3 https://lesson.edu.ru/02.3/10
TOYKHU Ha MPSAMYIO
[IepnieHAUKYIISIp ¥ HAKIIOHHASL. bubmumoreka [IOK

48 [TocTpoenue nepneHAuKyIspa u3 https://lesson.edu.ru/02.3/10
TOYKH Ha IPSIMYIO

49 Teopema o TpEX nepneHIUKYJIsIpax bubmuorexa [JOK
(mpsimast 1 oOpatHas) https://lesson.edu.ru/02.3/10

50 Teopema o0 TpEX NEpHEHAUKYIISIPAX bubnnoreka [JOK
(npsimast 1 oOpaTHas) https://lesson.edu.ru/02.3/10

51 Yron mexay CKpeuuBaromuMUC bubnuorexa [JOK
MPSIMBIMU https://lesson.edu.ru/02.3/10
ITonck neprneHIuKyISpHBIX PAMBIX bubnnoreka [JOK

52 C IOMOIIBIO MEPIIECHIUKYJIIIPHBIX https://lesson.edu.ru/02.3/10
IIJIOCKOCTEMN

bu6mmoreka [JOK
53 OproroHaibHOE MPOESKTUPOBAHHE
https://lesson.edu.ru/02.3/10

[TocTpoeHue ceuenuit kyoa, bubnmnoreka [JOK

54 IIPU3MBI, IPABUIILHOU IIUPAMUJIBI C https://lesson.edu.ru/02.3/10
MOMOIIbIO OPTOTOHATILHON
MPOEKIINU
[TocTpoenue ceuenuit kyoa, bubnmnoreka [JOK

55 IIPU3MBI, IIPABUIILHOU IIUPAMUJIBI C https://lesson.edu.ru/02.3/10
MIOMOUIbIO0 OPTOTOHAJIBHON
MPOEKLINUU

56 CummeTpusi B IPOCTPAHCTBE bubnmoreka [JOK

OTHOCHUTCIIBHO IIJIOCKOCTH.

https://lesson.edu.ru/02.3/10
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[ImockocTu cummerpuil B
MHOI'OI'paHHHKaX

[Ipu3Hak nepnes MKy pHOCTH

bubmuoreka [JOK

57 MPSMON U TNIOCKOCTH KaK CIEICTBHE https://lesson.edu.ru/02.3/10
CUMMETpUU
[IpaBuiibHBIE MHOTOTPAHHUKH. bubmuorexa [JOK

58 Pacuér paccTosiHHi OT TOUKH 10 https://lesson.edu.ru/02.3/10
IJIOCKOCTH
[IpaBusibHBIE MHOTOTPAHHUKH. bubnnoreka [JOK

59 Pacuér paccTossHUil OT TOYKH 10 https://lesson.edu.ru/02.3/10
IJIOCKOCTH
Crioco0bI OIyCTUTh bubnuorexa [JOK

60 NEePHEHANKYIISIPbl: CHMMETPUS, https://lesson.edu.ru/02.3/10
CABUT TOYKH 10 NapalIeIbHON
MPAMOM

61 CnBur 1o HenapaJieIbHON MPSIMOH, bubnuoteka [JOK
U3MEHEHUE PACCTOSHUN https://lesson.edu.ru/02.3/10
KonTponbnas pabota "B3aumuoe bubnmnoreka [JOK

62 pacIoNoKeHue MPSIMBIX U https://lesson.edu.ru/02.3/10
MJIOCKOCTEH B MpocTpaHCcTBe"
IToBTOpEHHUE: yroma Mexay npsiMbIMU bubnmnoreka [JOK

63 Ha IJIOCKOCTH, TPUTOHOMETPHS B https://lesson.edu.ru/02.3/10
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB
[ToBTOpeHuE: yroa Mexay bubnmoreka [JOK

64 CKPEIIMBAIOIINUMUCS IPSIMBIMU B https://lesson.edu.ru/02.3/10

IIPOCTPAHCTBE
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I'eomeTpuueckue MeToabl

bubmuorexa [JOK

65 BBIYMCIICHUS YTJ1a MEXKY TIPSIMbIMU https://lesson.edu.ru/02.3/10
B MHOTI'OTpaHHUKAaX

66 JIByrpansslii yrosa. CBOHCTBO bubmumoreka [IOK
JIMHEHHBIX YIJIOB JBYTPAHHOIO yTria https://lesson.edu.ru/02.3/10
[leprieHAMKYISIPHBIE TIJIOCKOCTH. bubmuorexa [JOK

67 CaolicTBa B3aUMHO https://lesson.edu.ru/02.3/10
NEePIEeHIUKYJISPHBIX MIOCKOCTEN
IIpr3Hak nepneHIuKyJISIpHOCTH bubnnoreka [JOK
IJIOCKOCTEM; TeopemMa o0 mpsiMoi https://lesson.edu.ru/02.3/10

68 nepecedeHus IByX II0CKOCTeH
NEePHEHANKYISIPHBIX TPEThEU
IJIOCKOCTH
[IpsiMoyrosbHBIN MapaieIenunes; bubnnoreka [JOK

69 KyO; U3MEpEeHus, CBOICTBa https://lesson.edu.ru/02.3/10
MPSIMOYTOJIBHOTO MapasuielienuIeia
Teopema 0 guaroHanu bubnuorexa [JOK

70 IIPSAMOYTOJIBHOTO ITapajuleIIeIUIIe1a https://lesson.edu.ru/02.3/10
U CIIEICTBUE U3 HEE
CrepeomeTpuuecKue U MPUKIIaTHbIC bubnuoteka [JOK

71 3a7a4M, CBSI3aHHBIE CO B3aUMHBIM https://lesson.edu.ru/02.3/10
PacIoJI0)KEHUEM NPSIMBIX U
IJIOCKOCTH
IToBTOpEHME: CKpEIMMBAIOIINECS bubnnorexka [JOK

72 IpsIMBIE, NTAPAIIIEIbHBIE IIIOCKOCTU https://lesson.edu.ru/02.3/10
B CTAHJAPTHBIX MHOTOTPaHHHUKAX

73 [Tapa napaynenbHBIX IIIIOCKOCTENW HA bub6nuorexa [IOK

CKPCIINBAOIHNXCA MTPAMBIX,

https://lesson.edu.ru/02.3/10
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paccTosIHUE MEKITY
CKPEIIHUBAOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYAIUAX

PaccrosHue oT ToukHn J0 IIIIOCKOCTH,

bubmuoreka [JOK

74 paccrosiHue OT MPSAMOU J10 https://lesson.edu.ru/02.3/10
IJIOCKOCTH
Brruuciienre pacCTosiHUM MEXTY bubmuorexa [JOK

75 CKPELIMBAIOIIMMHUCS IPSIMBIMHU C https://lesson.edu.ru/02.3/10
MOMOUIbIO NEPIIEHANKYIPHON
IJIOCKOCTH
TpéxrpanHslil yroj, HEpaBeHCTBA bubnnoreka [JOK

76 JUISl TPEXTPaHHbIX YIIIoB. Teopema https://lesson.edu.ru/02.3/10
[Mugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB Il TPEXIPAHHOTIO yIJIa
DnemMeHTHI chepuuecKoit bubnnoreka [JOK

77 TEOMETPUHU: T€OAEC3NYECKUE TUHUU https://lesson.edu.ru/02.3/10
Ha 3emiie

78 KonTponbnast pabota "Yrisl u bubnmnoreka [JOK
paccTostHus" https://lesson.edu.ru/02.3/10

79 Cucremaru3anys 3HaHHHN bu6mmorexa [IOK
"MHOrorpaHHMK 1 €ro 3J1€MeHTHI" https://lesson.edu.ru/02.3/10

80 IMupamuna. Buael nupamu . bubnuoreka [IOK
[IpaBunpHas nupamua https://lesson.edu.ru/02.3/10

81 [Ipusma. IIpsamas u HakIOHHAs bubnuoreka [IOK
npusMsl. [IpaBunbHas npusma https://lesson.edu.ru/02.3/10
[IpssMoit mapannenenunen, bubnnoreka [JOK

82 PSIMOYTOJIbHBIN Mapaieienumne], https://lesson.edu.ru/02.3/10

KyO
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BrinmyKkiible MHOTOIpaHHUKHU.

bubmuorexa [JOK

83 Teopema Ditnepa https://lesson.edu.ru/02.3/10
Bbrlnykiible MHOTOTPaHHUKH. bubmumoreka [IOK
84 Teopema Diinepa. [IpaBuibHbIe U https://lesson.edu.ru/02.3/10
MOJIYIIPaBUIIbHBIE MHOTOTPAHHUKHU
85 KoHnTtposbHas padota bubmuorexa [JOK
"MHororpanHuKH" https://lesson.edu.ru/02.3/10
86 [TonsiTrie BEeKTOpa HA IJIOCKOCTH U B bubnnoreka [JOK
IIPOCTPAHCTBE https://lesson.edu.ru/02.3/10
bu6mmoreka [IOK
87 C
YMMd BEICTOPOR https://lesson.edu.ru/02.3/10
bu6mmoreka [IOK
88 P
ASHOCTE BEKTOPOR https://lesson.edu.ru/02.3/10
bu6mmoreka [IOK
89 I1
PABILIO TAPELIEACHHIIIEN https://lesson.edu.ru/02.3/10
90 YMHOXk€eHHE BEKTOpa Ha YHUCIIO bubmiorexa LOK
P https://lesson.edu.ru/02.3/10
Paznoxxenue Bektopa o 6azucy bubnmnoreka [JOK
91 TpPEX BEKTOPOB, HE JIEKALUX B https://lesson.edu.ru/02.3/10
OJIHOM IIJIOCKOCTH
92 CkansipHO€E ITPOU3BENCHUE bubmorexa [IOK
P P A https://lesson.edu.ru/02.3/10
Brruucnenue yria Mmexuay bubnuoreka [IOK
93
BEKTOPAaMH B IIPOCTPAHCTBE https://lesson.edu.ru/02.3/10
94 [IpocrTeiimue 3aga4un ¢ BEKTOpAMHU bubmiorexa HOK
P 8 P https://lesson.edu.ru/02.3/10
95 [Ipocreiimue 3a1aun ¢ BEKTOpamMu bubmorexa [IOK

https://lesson.edu.ru/02.3/10
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bubmuorexa [JOK

% Hpocrefiuie 3a1a1u ¢ BeKTOpamH . https://lesson.edu.ru/02.3/10
. bu6mmoreka [IOK
o Hpocrefiuie 3a1a:u ¢ BeKTOpamH 1 https://lesson.edu.ru/02.3/10
08 O000111eHrE U CUCTEMATU3 AL 1 bu6mmoreka [IOK
3HAaHUH https://lesson.edu.ru/02.3/10
99 O06001IeHNEe U CHCTeMAaTH3aIINS 1 bubnmoreka [JOK
3HAHUN https://lesson.edu.ru/02.3/10
bu6mmorexa [IOK
1 " 1
00 TOTOBAs KOHTPOILHA padoTa https://lesson.edu.ru/02.3/10
bu6mmorexa [IOK
101 " 1
0 TOTOBAs KOHTPOILHA padoTa https://lesson.edu.ru/02.3/10
102 O0o001IeHEe U CHCTeMAaTH3 AN 1 bubnuorexa [JOK
3HAHUN https://lesson.edu.ru/02.3/10
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
[ToBTOopenue Tembl "KoopanHaTel bubmuorexa [JOK
1 BEKTOpa Ha IJIOCKOCTH U B 1 https://lesson.edu.ru/02.3/10
npocrpancrae”
[ToBropenue temsl "CkansipHoe bubnnoreka [JOK
2 1
MPOU3BEICHUE BEKTOPOB" https://lesson.edu.ru/02.3/10
[loBTOpeHue Temsl "Borunicienue bubnnorexa [HOK
3 yTIia MeXJy BEKTOpaMH B 1 https://lesson.edu.ru/02.3/10
npocrpancrae”
[ToBTOpeHue TeMol "YpaBHeHUE bubnnorexa [HOK
4 MPSIMOM, IPOXOSIIEN Yepes3 ABe 1 https://lesson.edu.ru/02.3/10
TOYKH"
YpaBHEHHE IUIOCKOCTH, HOPMaJlb, bubnmnoreka [JOK
5 1
YpPaBHEHHE IIJIOCKOCTH B OTPE3KaX https://lesson.edu.ru/02.3/10
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 bubnuotexa [JOK
YpPaBHEHHE IIJIOCKOCTH B OTPE3KaX https://lesson.edu.ru/02.3/10
7 BekropHoe npousBeneHue 1 bubmorexa LHOK
P P A https://lesson.edu.ru/02.3/10
JIuHeiitHble HEPAaBEHCTBA, TUHEUHOE bu6mmoreka [IOK
8 1
MIpOrpaMMHUpPOBaHUE https://lesson.edu.ru/02.3/10
9 JInHeNHbIE HEPABEHCTBA, IMHEMHOE 1 bubnmnoreka [JOK

MIPOrpaMMUpPOBaHHE

https://lesson.edu.ru/02.3/10
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AHaIUTUYECKHE METO/IbI pacuyéTa

bubmuorexa [JOK

10 yIJIa MeXKIy MPSMBIMU B https://lesson.edu.ru/02.3/10
MHOTOTPaHHUKAX
AHanuTHUYeCKUE METO/Ibl pacuéra bubmumoreka [IOK

11 yrja MexIy MIOCKOCTSMU B https://lesson.edu.ru/02.3/10
MHOTOTpaHHUKAX

12 dopmyiia pacCTOSIHUA OT TOUKHU J10 bubmuorexa [JOK
IIJIOCKOCTH B KOOPJMHATAX https://lesson.edu.ru/02.3/10

13 Haxoxnenue pacctossHui OT TOUKH bu6mmoreka [IOK
710 TUIOCKOCTH B KyOe https://lesson.edu.ru/02.3/10
HaxoxeHne pacCTosIHUM OT TOYKH bubnnorexa [HOK

14 JI0 TUTIOCKOCTH B TIPaBUIILHOM https://lesson.edu.ru/02.3/10
nupamuze

15 KonTponbHas padora bubnnorexa [HOK
"AHnanuTnyeckas reomerpus” https://lesson.edu.ru/02.3/10

16 CeueHrs MHOTOTPaHHUKOB: bubnmnoreka [JOK
CTaHJApTHbIE MHOTOIPAHHUKHU https://lesson.edu.ru/02.3/10

17 CeueHust MHOTOTPAaHHUKOB: METO]T bubnuoteka [JOK
CJIEZIOB https://lesson.edu.ru/02.3/10
CeueHust MHOTOIPaHHUKOB: bubnnorexka [JOK

18 CTaHJapTHBIE IIOCKOCTH, https://lesson.edu.ru/02.3/10
nepeceyeHus NpsMbIX U
IIJIOCKOCTEN

19 [TapamiensHbIe IpsIMBIE U bubmuoreka [IOK
IJIOCKOCTH: TIapaJUICIIbHBIE CEUCHUS https://lesson.edu.ru/02.3/10

20 [TapamiensHble IpsMBIE U bubmuorexa [IOK

IJIOCKOCTH: PacU€T OTHOLIEHUI

https://lesson.edu.ru/02.3/10
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[TapamienpHble IpsIMBIE U

bubmuorexa [JOK

21 TIJIOCKOCTH: YTJIbI MEXKITY https://lesson.edu.ru/02.3/10
CKPELIMBAIOIUMHUCS MPSIMBIMU
[lepnieHIuKyIsIpHBIE NIPSIMBIE U bubmumoreka [IOK
IIJIOCKOCTH: CTAaHAAPTHBIE Mapbl https://lesson.edu.ru/02.3/10

22 NEPIEHIUKYIISIPHBIX IUIOCKOCTEN U
IPSIMBIX, CHMMETPUH
MHOTI'OI'PaHHHUKOB
[IepnenquKynspHbIC IPSAMBIE U bubnnorexa [HOK

23 IUTIOCKOCTH: TeOpeMa O Tpex https://lesson.edu.ru/02.3/10
NEePIEHANKYIIpax
[IepnieHaAuKyJIIApHBIE NIPSAMBIE U bubnunoreka [JOK

24 IUIOCKOCTH: BBIYMCJIEHUS JIJIMH B https://lesson.edu.ru/02.3/10
MHOTOTpaHHHKaX
[ToBTOpEHMeE: momagn bu6mmoreka [IOK

25 MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIsI https://lesson.edu.ru/02.3/10
IoIazaen, cooopaxeHus noJo0us
[ToBTOpeHue: momanu bubnmnoreka [JOK

26 MHOT'OYTOJIbHUKOB, (hOPMYJIbI JIJIs1 https://lesson.edu.ru/02.3/10
ionaaen, cooopaxeHust moaoous
[ToBTOpEHMeE: mIomaIn bubnnorexka [HOK

27 MHOTOYTOJIbHUKOB, (POPMYJIbI AJIs1 https://lesson.edu.ru/02.3/10
ionaaen, cooopaxeHust moaoous
IImomann ceuenunii bu6mmorexa [IOK

28 MHOT'OI'PAaHHUKOB: IIJIOIIAIH https://lesson.edu.ru/02.3/10

ITIOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00US
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Ilnomanu ceuenunt
MHOT'OTPaHHUKOB: TIOIIA TN

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

29 MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00US
KonrponsHas pabora bubmumorexa [IOK

30 "IToBTOpEHNE: MHOTOTPAaHHUKH, https://lesson.edu.ru/02.3/10
CEYEHHUsI MHOTOTPaHHUKOB"
O0BéM Tema. OobeM bubmmoreka [JOK

31
[PSIMOYTOJIbHOTO NapaJulesienuneia https://lesson.edu.ru/02.3/10
3anaun 06 yABOCHUHU KyOa, O bu6mmoreka [IOK

32 KBajpaType Ky0a; 0 TPHUCEKIUU https://lesson.edu.ru/02.3/10
yria
CrepeomeTpuueckue 3a1auu, bubnnoreka [JOK

33 CBsI3aHHBIE C 00BEMOM https://lesson.edu.ru/02.3/10
MPSIMOYTOJIBHOTO TapasuieNenune1a
[Ipuknanubie 3a7a4n, CBsI3aHHbBIE C bu6mmorexa [IOK

34 BBIUHCIICHHEM 00bEMa https://lesson.edu.ru/02.3/10
MPSIMOYTOIBHOTO TapasuieNenune1a

N . bubnuotexa [JOK

3 OObEM HpAMOI NIPHIMEI https://lesson.edu.ru/02.3/10
CrepeomeTpHuuecKue 3a1auH, bubnuotexa [JOK

36 CBSI3aHHBIC C BEIYHUCIICHUECM https://lesson.edu.ru/02.3/10
00BEMOB MPSAMO MTPU3MBI

37 [Ipuknagaele 3a1a4n, CBI3aHHBIE C bubnmoreka [JOK
00BEMOM MPSIMON MTPU3MBI https://lesson.edu.ru/02.3/10

38 Brruncnenue 00bEMOB Tel ¢ bubnmoreka [JOK

IIOMOIIBIO OHpCI[CHéHHOFO

https://lesson.edu.ru/02.3/10
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uHTerpaia. O6bEM HaKIIOHHOM
PU3MBI

Brruucienue o0bEMOB TeII ¢ bubmuoreka [JOK

39 MIOMOIIIBIO OTIPENIEIEHHOTO https://lesson.edu.ru/02.3/10
uHTerpaiga. O6bEM nupamus!
dopmyna 00bEMa MUPAMUIBI. bubmuorexa [JOK

40 OTtHo1IeHNE 00BEMOB TUPAMHUT C https://lesson.edu.ru/02.3/10
OOIIKM YTIIOM
dopmyna 00bEMa MUPaAMUIBL. bubnnoreka [JOK

41 OTHoIIeHHE 00BEMOB TUPAMHUT C https://lesson.edu.ru/02.3/10
OOIINM YTIIOM
CrepeomeTpuuecKkue 3a1auH, bubnuorexa [JOK

42 CBsI3aHHBIC C 00bEMaMU HAKIIOHHOM https://lesson.edu.ru/02.3/10
MIPU3MBI

43 CrepeomeTpuuecKkue 3a1auH, bubnuorexa [JOK
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI https://lesson.edu.ru/02.3/10
[Ipuknagaele 3a1a4u 10 TEME bubnmnoreka [JOK

44 "O0BEMBI TEN", CBA3aHHEIE C https://lesson.edu.ru/02.3/10
00BEMOM HAKIIOHHOHN TPU3MBI
[Ipuknagaele 3a1a4u 10 TEME bubnmnoreka [JOK

45 "O0BEMBI TEN", CBSI3aHHBIC C https://lesson.edu.ru/02.3/10
00BEMOM MTUPAMHU/TBI
[Ipumenenne oOBEMOB. bubnnorexka [HOK

46 Briuucnenue paccrosinus 10 https://lesson.edu.ru/02.3/10
TJIOCKOCTH

47 Kontponbras padota "O0nEM bubnuorexa [JOK

MHOT'OrpaHHHUKa"

https://lesson.edu.ru/02.3/10
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]_II/IJII/IHI[pI/I‘ICCKaSI IMOBCPXHOCTD,

bubmuorexa [JOK

48 o0pa3yromue MUIHHIPHICCKON https://lesson.edu.ru/02.3/10
MTOBEPXHOCTHU
Hununaap. Ipsmoit kpyrosoit bubmumoreka [IOK

49 nuiuHAp. [lnomans noBepxHocTH https://lesson.edu.ru/02.3/10
LWIMHIpa
Konunueckas moBepxHOCTb, bubmuorexa [JOK

50 o0pa3yromme KOHUIeCKOn https://lesson.edu.ru/02.3/10
nosepxHoctu. Konyc
Ceuenue KoHycCa IJIOCKOCTHIO, bubnuoreka [IOK

51 napajuieIbHOMN TIOCKOCTH https://lesson.edu.ru/02.3/10
OCHOBaHUs

59 Yceuéunslii konyc. M3o0paxkenue bubnnoreka [JOK
KOHYCOB U YCEUEHHBIX KOHYCOB https://lesson.edu.ru/02.3/10

53 [Tnomanp 60KOBOM NOBEPXHOCTH U bubnnorexa [HOK
IOJIHOM MOBEPXHOCTH KOHYCa https://lesson.edu.ru/02.3/10

54 [Tnomaas 60KOBOM MOBEPXHOCTH U bu6mmoreka [JOK
IIOJIHOY ITOBEPXHOCTU KOHYyCa https://lesson.edu.ru/02.3/10
CrepeomeTpuueckue 3aa4u Ha bubnuorexa [JOK

55 JI0Ka3aTeIbCTBO U BEIYHCICHHE, https://lesson.edu.ru/02.3/10
MMOCTPOECHUEM CEYEHUHN TUINHAPA,
KOHyCa
CrepeomeTpuueckue 3aa4u Ha bubnuoteka [JOK

56 JI0Ka3aTeJIbCTBO U BEIYHCICHHE, https://lesson.edu.ru/02.3/10
MOCTPOECHUEM CEUEHUHN IUINHAPA,
KOHyCa

57 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C bu6mmoreka [IOK

HWIAHAPOM

https://lesson.edu.ru/02.3/10
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58 IIpukiiagHele 3a1a4m, CBsI3aHHbBIE C bubmumoreka [IOK
HWIMHAPOM https://lesson.edu.ru/02.3/10
bubmuoreka [JOK
> Cbepa u wap https://lesson.edu.ru/02.3/10
[Tepeceuenue chepsr u mapa ¢ bubnmoreka [JOK
60 10cKocThI0. Kacanue mapa u https://lesson.edu.ru/02.3/10
cdepsl IOCKOCThI0. Bua n
n300pakeHHE mapa
[Tepeceuenue chepsr u mapa ¢ bubnuorexa [JOK
61 m10cKoCcThI0. Kacanue mapa u https://lesson.edu.ru/02.3/10
cdepsl TIOCKOCThI0. Bua n
n300pakeHue mapa
62 VYpasaenwne chepsl. [Lromans bubnuorexa [JOK
cdepsl u e€ yacten https://lesson.edu.ru/02.3/10
63 Cummetpus cdepsl U mapa bubmorexa LIOK
https://lesson.edu.ru/02.3/10
CrepeomeTpuueckue 3aauu Ha bubnmnoreka [JOK
JI0Ka3aTeIbCTBO U BEIYHCICHHE, https://lesson.edu.ru/02.3/10
64 CBSI3aHHBIE CO CEpoi U 1IapoM,
IIOCTPOEHHUEM UX CEYECHUH
IJIOCKOCTBIO
CrepeomeTpuueckue 3aauu Ha bubnmnoreka [JOK
JI0Ka3aTeIbCTBO U BEIYHCICHHE, https://lesson.edu.ru/02.3/10
65 CBsI3aHHBIE CO cpepold U mapom,
ITOCTPOEHHUEM UX CEUECHUI
MJIOCKOCTBIO
66 [Ipuknagseie 3a1a4n, CBI3aHHBIE CO bu6mmoreka [JOK

cdepoit u mapom

https://lesson.edu.ru/02.3/10
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[ToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BHIYMCIIEHUS B

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

67
OKPYKHOCTH, CTaHJJapTHBIE
noxoous
PaznuuHbIe KOMOMHAIIAN TEI bubmuorexa [JOK
68
BpALLIEHUS 1 MHOTOI'PAHHUKOB https://lesson.edu.ru/02.3/10
69 3amaun o Teme "Tena u bu6mmoreka [IOK
MIOBEPXHOCTHU BpaleHus" https://lesson.edu.ru/02.3/10
70 3agaum o teme "Tena u bubmuorexa [JOK
MOBEPXHOCTH BpamieHus" https://lesson.edu.ru/02.3/10
Kontponbnas padota "Tena u bubnuorexa [JOK
71
MIOBEPXHOCTHU BpaleHus" https://lesson.edu.ru/02.3/10
O06bEm umuHapa. Teopema 06 bu6mmoreka [IOK
72 .
00BEME TIPSMOTO IMIIMHAPA https://lesson.edu.ru/02.3/10
Brrunciienne 006EMOB TEI C bubmuorexa [JOK
73 IIOMOUIBIO ONPEACIEHHOTO https://lesson.edu.ru/02.3/10
unTerpana. O6bEéM KoHyca
IImomaay OOKOBOM U IOJTHOM bu6mmorexa [IOK
74
MTOBEPXHOCTU KOHYCa https://lesson.edu.ru/02.3/10
CrepeomeTpHuuecKue 3a1auH, bubnuotexa [JOK
75 CBSI3aHHBIE C BBIYMCIICHUEM https://lesson.edu.ru/02.3/10
00BEMOB IMJIMH/IPA, KOHYCa
[Ipuknagsele 3a1a4u 10 TEME bubnmoreka [JOK
76 "OO0BEMBI U ILIOIIAINA https://lesson.edu.ru/02.3/10
MTOBEPXHOCTEN Ten"
OO0BEM 11apa U MapoBOTO CEKTOpa. bubnmnoreka [JOK
77 Teopema 06 06vEMe 1mIapa. https://lesson.edu.ru/02.3/10

[Tnomane chepsl.
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CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB 11apa, MapoBOTO
CerMEHTa ¥ IMapOBOTr0 CEKTOPa

78

79

80

[Ipukiiagueie 3aga4u 10 TEME
"O06BEMBI TEN", CBI3aHHEIC C
00BEMOM I11apa U TJIOMIAIBIO
chepnl. COOTHOIICHHS MEXTY
IJIOIIA MU TTOBEPXHOCTEH 1
00bEMaMU TOTO0HBIX TEJT

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu mo100mm.
CrepeomeTpHrUeCKHUE 3a1a9H,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB TeJ U IUIoIaaei
MOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCI

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

bu6mmorexa [IOK
https://lesson.edu.ru/02.3/10

bu6nmoreka [JOK
https://lesson.edu.ru/02.3/10

81

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u

paBeHcTBO (uryp. O6mue cBoiicTa

JIIBUKCHUH

bu6mmoreka [IOK
https://lesson.edu.ru/02.3/10

82

Buel nBukeHHil: napaiebHbII
MEPEHOC, IEHTPAJIbHAS CHMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT IIPIMOU

bu6mmorexa [IOK
https://lesson.edu.ru/02.3/10

83

[IpeobpazoBanus nomoowus. [Ipsmas

u chepa Diinepa

bu6mmorexa [IOK
https://lesson.edu.ru/02.3/10
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I'eomeTpuueckue 3amaun Ha

bubmuorexa [JOK

84 MPUMEHEHUE IBUKEHUS https://lesson.edu.ru/02.3/10
85 KonrponsHas pabora "BekTops! B bubmumoreka [IOK

npocrpaHcrae” https://lesson.edu.ru/02.3/10

O6o6maromee mosropenue 11 bubnuorexa [JOK

MOHSTUH U METOJIOB Kypca https://lesson.edu.ru/02.3/10
86 reomerpuu 10-11 kinaccos,

CUCTEeMAaTH3aIHsI 3HAHWIA:

"[TapamienbHOCTh TPSMBIX U

IIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee mosropenue 11 bu6mmoreka [IOK

MOHSATUI U METOJIOB Kypca https://lesson.edu.ru/02.3/10
87 reomerpuun 10—11 kimaccos,

cucTeMaTtu3aius 3HaHui: "Bektopsl

B IMpOCTpaHcTBE"

O6o6maromiee nopropenue 11 bubnnoreka [JOK

MIOHATUN U METOJIOB Kypca https://lesson.edu.ru/02.3/10
88 reometpun 10—11 xmaccos,

cucTeMaTtu3aius 3HaHui: "BekTopsl

B IIpocTpaHcTee”

O6o6maromiee nmopropenue 11 bubnmnoreka [JOK

MOHATUM U METOJIOB Kypca https://lesson.edu.ru/02.3/10
89 reometpun 10—11 xmaccos,

cucreMarusanusa 3HaHui: "O0beM

MHOT'OrpaHHHUKa"

O6o6matomee mopropenue 11 bubnmoreka [JOK
90 MOHSTHM U METOJIOB Kypca https://lesson.edu.ru/02.3/10

reomerpuun 10-11 kmaccos,
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cucreMmaruszanus 3Hanui; "O0beM

MHOTOIpaHHUKa"

Oo6o6maromee nosropenue 11

MOHATUH U METOJIOB Kypca
reomerpuu 10—11 kiaccos,

bubmuoreka [JOK
https://lesson.edu.ru/02.3/10

o cucTreMaTu3alus 3HaHuH:
"[Lmomaau MOBEpXHOCTH U OOBEMBI
KpYTJbIX Ten"
O6o6maromee mopropenue 11 bubmmoreka [JOK
HOHATUHI U METOZOB Kypca https://lesson.edu.ru/02.3/10
92 reomerpun 10—-11 xnaccos,
cUCTeMaTHh3alys 3HAHMM:
"ILmomaau MoBEpXHOCTH U OOBEMBI
KpyrJibix Ten"
bu6mmorexa [IOK
93 Hrorosas kowTpoIIbHas padota https://lesson.edu.ru/02.3/10
bu6mmorexa [IOK
%4 Hrorosas konTponkKas pabota https://lesson.edu.ru/02.3/10
95 [ToBTOpEeHuEe, 06001IeHNE 1 bu6nmoreka [JOK
CHCTeMaTHu3alus 3HaHu! https://lesson.edu.ru/02.3/10
Hcropus pa3sBUTHS CTEPEOMETPUN bubnnoreka [JOK
KaK HayKH U €€ pOoJIb B Pa3BUTHHU https://lesson.edu.ru/02.3/10
% COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJOTUI
Hcropus pa3sBUTHS CTEPEOMETPUM bubnnoreka [JOK
97 KakK HayKU U €€ poJib B Pa3BUTUHU https://lesson.edu.ru/02.3/10

COBPCMCHHBIX WHXKXCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTUH
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98

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKd U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

99

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

bubmuorexa [JOK
https://lesson.edu.ru/02.3/10

100

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

bu6mmorexa [IOK
https://lesson.edu.ru/02.3/10

101

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

bu6mmorexa [IOK
https://lesson.edu.ru/02.3/10

102

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ pOoJb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

102

bu6mmoreka [JOK
https://lesson.edu.ru/02.3/10
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. ['eomerpus; yriayoaeaHoe ooyuenue, 10 kmacc/ Mep3msak AT,
Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.,
OO011eCcTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKUI LEHTP
«BEHTAHA-TI'PA®»; AxunonepHoe o6iiecTBo «M3maTenscTBo
«IIpocBenienue»

* Maremaruka. ['eomerpus; yriayoiaeHHoe ooyuenue, 11 kmacc/ Mep3msik AL,
Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.,
OO0111ecTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO M31aTeNbCKUI LEHTP
«BEHTAHA-T'PA®»; AxunonepHoe 0601ecTBo «31aTenscTBo
«IIpocsemienue»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

CamocrosiTenbHbIe U KOHTpOJIbHBIE paboThl. YMK "['eomeTrpust Mepaisika
(10-11)". ®I'OC | Mep3znsak Apkanuit 'puropsesuy, Sxkup Muxauni

CeMeHOBUY

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas snexkrponnas mkosa (POII)
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