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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€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 YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPrarb T'MIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YKOTCA IIPH
pELICHUH 337a4 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrieueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU 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 SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl U HAXOIMTH
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, GOpMUpOBaAHME 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 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMupOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTelIbCTB  IpHU



000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME WHTEUIEKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTFOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YUYaIOIMIUXCs, PACIIUPSS U YTITyOIsist
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 TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

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

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



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIUIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[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 IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, 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 Ul TPEXTPAHHOTI'O yIJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaJUIENEIUIIE] U €r0 cBocTBa. Kparyanimme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, MpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MTUPAMU/IA U IPaBUIIbHBIN TETpasdap, Kyo. [Ipeacrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMa O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

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, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas  cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UJIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoniokeHue cepsbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o00paxkeHne Ten BpalleHus Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CumMmeTpus cepsl 1 mapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEHTa.

KomOunauuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
UWJIMHAP, ONHMCAaHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHUE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucreMa
KOOpJAWHAT B mpocTpaHcTBe. KoopauHarel BekTopa. PazmoxkeHne BekTopa Mo
0azucy. KoopamHaTHO-BEKTOPHBIA METO/] IIPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

J{BMKEeHUA B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
[EHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
rpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI WU JPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMAaTHYCCKMX 3HAHWM JUIsI pEeHieHus 3a7ad B 00J1acTu
OKpYJ)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 M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUS ITUBUIN3AIINY, OBJIAJICHHUE SI3bIKOM MaTEMaTUKH U MaTeMaTH4eCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSITUM, OTHOIICHUN MEXIy MOHIATHUSIMHU, (DOPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

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

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

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

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(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU 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¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me W CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

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

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN 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 Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYkKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TOPOAYKT 1O KpUTEpUsM, CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU 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 MJIOCKOCTEU 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 CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TIIpH3Ma,
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, LEHTPaJIbHOE " OpPTOrOHAJILHOE
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 IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
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 WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHPOPMALHMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, 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
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOO/IHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

OIepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
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 BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
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, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
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 BEKTOPaAMU;

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-KOOPAMHATHOT'O 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 MMOBOPOTE 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 CEYEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUYeckre (aKThl IS PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH 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 ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIN3UPOBATh
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

Ne
n/n

HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

Bgenenue B crepeoMeTpuio
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Bzaumuoe PpacCIIOJIOKCHUC IMPSAMBIX B

MIPOCTPAHCTBE

[TapamienbHOCTP MHPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE
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[TeprieHAUKYISIPHOCTD MPSIMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE

Vel u pacCTOAHUA

25
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6 MHoOTOrpaHHUKH

7 BexTopsl B ipocTpaHcTBe
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[ToBTOpeHue, 00OOIICHHE W CHUCTEMATH3AIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KJIACC

Ne i/t

HaumeHoBaHue pa3ieioB W TeM

NPOrpamMmbl

AHanmuTnyeckasi reOMETpHs

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

15 1

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

https://www.yaklass.ru/
https://foxford.ru/
https://educont.ru/
https://urok.1c.ru/

https://ibls.one/

000011IeHNE u
CHCTEMATH3alAs 3HAHWI

IToBTOpEHME,

O06bEM MHOTOTpaHHHUKA
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6 JIBroKeHUS

[ToBTOpeHwME, 00o00meHme u
cucTeMaTu3auuvs 3HaHUI
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer  KonTpouabH IIpakTHyeck
0 ble paboThI ue padboTsbl

Jara
H3YyUYeHH
s

JJIeKTPOHHBbIe HU(PPOBbIe 00pa3oBaTeJbHbIE
pecypcsl

OcHoBHbIE ITpaBUIIa
U300paKeHUsT  Ha
pHUCYHKE
IJIOCKOCTH,
napajuienbHbIX
MPSAMBIX (OTPE3KOB),
CepeHbI OTpE3Ka

[TonsTus
CTEPEOMETPUH:
TOUKa, npsmas,
IIJIOCKOCTB,
IIPOCTPAHCTBO.
OcHoBHbIE TpaBHIIa
M300pakeHUs  Ha
PHUCYHKE
IJIOCKOCTH,
napasieNbHbIX
IPSIMBIX (OTPE3KOB),
CepeNHBI OTPE3KA

https://foxford.ru/wiki/matematika/o-postroenii-v-
stereometrii

https://foxford.ru/wiki/matematika/stereometriya

ITonsaTus:
MepeceKarnmecs
MIOCKOCTH,
IepeCEeKarIInecs



https://foxford.ru/wiki/matematika/o-postroenii-v-stereometrii
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npsimMast u
IJI0CKOCTh;
MOJIyIPOCTPAHCTBO

ITonsarus:
MepeceKarumecs
IUIOCKOCTH,
MepeceKaronmecs
npsmast n
IUIOCKOCT;
MOJIYIIPOCTPAHCTBO

MHOrorpaHHukKH,
n300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB
MHoOrorpaHHukKH,
n3o00pakeHue
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIINX
00BEKTOB

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435/elementy-
tetraedra-i-parallelepipeda-11923

https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037/opredelenie-i-svoistva-
pravilnykh-mnogogrannikov-12127

AKCHOMBI
CTEpPEOMETPUH 51
MEePBbIE  CIEICTBUSA
W3 HUX

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-
poniatiia-stereometrii-10438/aksiomy-stereometrii-i-
ikh-prosteishie-sledstviia-9252
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AKCHOMBI
CTEpPEOMETPUH H
MEPBbIC  CIIEACTBUSA
M3 HUX

https://www.yaklass.ru/p/geometria/10-klass/osnovnye-
poniatiia-stereometrii-10438/aksiomy-stereometrii-i-
ikh-prosteishie-sledstviia-9252

AKCHOMBI
CTEpEOMETPUH 51
MEePBbIC  CIEACTBUSA
n3 Hux. CrocoObl
3a/IaHMS TIPSMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O06o3HayeHUs
MIPSIMBIX 51
IUIOCKOCTEH

https://foxford.ru/wiki/matematika/prosteyshie-
sledstviya-iz-aksiom-stereometrii

10

N3obpaxenue
CEYCHMI
nUpaMHibl, Kyba u
MPU3MBI, KOTOpBIE
MPOXOJAT Yepe3 X
pEdpa.
N3006pakenue
nepeceueHust
MOJTyYEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOSHHBIX
CEYECHUN pa3HbIMU
[[BETAMHU

https://foxford.ru/wiki/matematika/sechenie-tetraedra
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11

12

N3obpaxkenue
CEUYCHMIT
UpaMuibl, Kyba u
MPU3MBI, KOTOpBIE
MIPOXOJIAT Yepe3 UxX
pEodpa.
N3o6paxkenue
IepeceyeHust
TTOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanne
MTOCTPOEHHBIX
CEUCHUN pa3HBIMU
1BETaMU

N3obpakenue
CEUYCHMIT
NUpaMubl, Kyba u
IIPU3MBI, KOTOpBIE
MIPOXOJAT Yepe3 UX
pébpa.
N306paxenune
nepeceyeHust
MTOJIy4E€HHBIX
IIJIOCKOCTEM.
PackpamBanue
IIOCTPOEHHBIX
CEYCHUN pa3HbIMU
L[BETaMU

https://foxford.ru/wiki/matematika/sechenie-tetraedra

https://foxford.ru/wiki/matematika/sechenie-
parallelepipeda
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14

N3o6paxenune
CEUYCHMIT
UpaMuibl, Kyba u
MPU3MBI, KOTOpBIE
MIPOXOJIAT Yepe3 UxX
pEodpa.
N3o6paxenune
MepPECCUCHUS
TTOJTYYEHHBIX
IJTOCKOCTEH.
PackpamuBanne
MTOCTPOEHHBIX
CEUCHUN pa3HBIMU
1BETaMU

Meton ciaenoB s
MOCTPOEHUS
CEeUeHU !

https://foxford.ru/wiki/matematika/sechenie-
parallelepipeda

15

Meton ciaenoB ISt
MMOCTPOEHUS
ceuennii. CBoiicTBa
IepeceueHu i
MPSIMBIX n
MJIOCKOCTEH

16

Meton cienoB IS
MOCTPOEHUS
ceuennii. CBoiicTBa
IepeceueHu i
MPSIMBIX n
IUIOCKOCTEH
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17

18

ITocTpoenue
CEUYCHMIT B
nupamuje, kyoe mo
TpEM TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX
YepTeXKEN U 3aMUCh
1IaroB IMOCTPOCHUS

ITocTpoenue
CEUYECHMIT B
nupamujie, Kyoe no
TpEM TOYKaM Ha
p€opax. Coznmanue
BBIHOCHBIX
YepTeKel U 3alncCh
LIaroB IMOCTPOCHUS

19

20

[TocTpoenne
CEYECHMI B
nupamuje, kyoe mo
TpéM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX
4epTeKeW U 3aluch
11aroB MOCTPOEHUS

ITocTpoenue

CEUYCHUI B
nupampze, Kyoe mo
TpéM TOYKaM Ha
péopax. Coznanue




BBIHOCHBIX
yepTexKerd U 3amuch
11aroB MOCTPOEHUS

21

22

IToBTOpEeHUE
IJITAHUMETPUU:
Teopema 0
MPONOPLUUOHAIBHBI
X OTpE3KaX.
ITomobOue
TPEYTrOJIbHUKOB

IToBTOpeHune
IJITAHUMETPUU:
Teopema Menemnas.
Pacuetsr B
CEUCHMSIX Ha
BBIHOCHBIX
yeprexax. Mcropus
pa3BuUTHUSA
TJTAHUMETPUU "
CTEpPEOMETPUU

https://www.yaklass.ru/p/geometria/8-klass/podobnye-
treugolniki-9236/podobnye-treugolniki-
proportcionalnye-otrezki-9524

23

KoHntponbHas
pabota "AKCHOMBI
CTEpEOMETPHH.
Ceuenus"

24

Bzaumnuoe
pacrojoKeHue
pr[MI)IX B
MIPOCTPAHCTBE.
CxkpemmBaronecs

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435/opredelenie-i-
svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-
9253
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25

26

npsmMble. [Ipusnaku
CKpELIMBAOIINXCS
MPSMBIX.
[TapannensHble
psIMbIE B
IIPOCTPAHCTBE

Teopema 0
CyLIECTBOBAaHUU U
€MHCTBEHHOCTH
MpAMOit
napasuiebHON
JAHHOM  TIPSIMOW,
MPOXOJSIIECH 4Yepe3
TOYKY
MIPOCTPAHCTBA U HE
Jexarei Ha
JTaHHOM MIPSIMOU.
Jlemma 0
IepECEUCHU U
MapasieabHbIX
MIPSIMBIX
IJTOCKOCTBIO

[TapamiensHOCTB
Tpex MIPSMBIX.
Teopema o0 Tpéx
MapajuIeIbHbIX
npsAMbIX. Teopema o
CKpELIMBAOIINXCS
MIPSIMBIX

https://foxford.ru/wiki/matematika/skreschivayschiesypr
iamye

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435/opredelenie-i-
svoistva-skreshchivaiushchikhsia-priamykh-ugol-
mezhdu-priam_-11302
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27

[TapamnensHoe
IIPOEKTHUPOBAHHUE.
OcHOBHBIE
CBOMCTBA
HapajieIbHOro
MIPOEKTUPOBAHHUS.
N3o6paxkenue
pasHbIX QuUryp B
IapajuIeIbHON
MIPOCKINH

https://foxford.ru/wiki/matematika/parallelnoe-i-
tsentralnoe-proektirovanie

28

LenTpanbHas
MIPOEKLHUs. YTOoa ¢
COHAIIpaBJICHHBIMU
CTOpOHaMHU.  YTroi
MEXy IPSIMbIMU

https://foxford.ru/wiki/matematika/parallelnoe-i-
tsentralnoe-proektirovanie

29

3amaun Ha
JI0Ka3aTejbCcTBO U
HCCIIEIOBaHUE,
CBA3AaHHBIC C
pacmoiIoKEeHUEM
MIPSIMBIX B
MIPOCTPAHCTBE

30

[TonsTns:
MapajuIeIbHOCTh
IpsAMOI

IIJIOCKOCTH B
IIPOCTPAHCTBE.
IIpusnak
MapajuIeIbHOCTH

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-10435/opredelenie-i-
svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-
9253
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31

IpsAMON u
IIJIOCKOCTH.
CaoiicTBa
MapajuieJIbHOCTH
MpAMOit u
MIJIOCKOCTH
I'eomeTpuueckue
3a1a4u Ha
BBIYMCIICHUE u
JI0Ka3aTeIbCTBO,
CBSI3aHHBIC c
MapajuieTbHOCTHIO
MIPSIMBIX
IJIOCKOCTEM B
MIPOCTPAHCTBE

32

[TocTpoenne
CEYCHMH,
MIPOXOASAIIETO Yepe3
JAHHYIO MPSIMYIO Ha
4yeprexe u
[apajuIeIbHOTO
Ipyrou IIPSAMON.
Pacuér otHOIIEHUH

33

[TapamtensHas
MIPOEKIHS,
OpUMEHEHHe s
MOCTPOCHUS
ceueHH Kyba U
napaiesienunea.




CaoiicTBa
napajuieieume1a u
MIPU3MBI

34

[TapamiensHbie
IUIOCKOCTH.
[Ipu3naku
MapaieIbHOCTH
JIBYX TIJIOCKOCTEM

https://www.yaklass.ru/p/geometria/10-

klass/parallelnost-v-prostranstve-10435/opredelenie-

priznak-i-svoistva-parallelnosti-ploskostei-11034

35

36

Teopema 0
MMapajyIeIbHOCTH U
CIANHCTBCHHOCTH
MJIOCKOCTH,
MPOXOJISIIeH 4Yepe3
TOYKY, HE
MIPUHAJIEHKALLY IO
JaHHOM TJIIOCKOCTH
U CJIEIACTBUS U3 HEE

CsoiicTBa
napajuieIbHbIX
ILIOCKOCTEH: 0
napajuieIbHOCTH
MIPSIMBIX
MepecevyeHus  Mpu
MepeceyeHnu JIBYX
napajuieIbHbIX
IUIOCKOCTEH
TpeTben

https://foxford.ru/wiki/matematika/vzaimnoe-

raspolozhenie-dvuh-ploskostey

37

CBoiicTBa
MapauIeTIbHBIX

https://foxford.ru/wiki/matematika/vzaimnoe-

raspolozhenie-dvuh-ploskostey
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IJIOCKOCTEIA: 00
OTpe3Kax
napasieabHbIX
MPSAMBIX,
3aKJIIOYEHHBIX
MEXIY
napauieIbHbBIMU
IUIOCKOCTSIMHU; 0
TepeceueHN
psIMOM ¢ JIByMs
napasiebHbIMU
IUIOCKOCTSIMH

38

[ToBTOpEHue:
teopema Iludaropa
Ha IJIOCKOCTH

39

[ToBTOpEHME:
TPUTOHOMETPHUSI
MPSIMOYTOJILHOTO
TPEYroabHUKA

40

41

42

CpoiictBa kyba u
MPSIMOYTOJIBHOTO
napaJuiesenunena

Beruncnenue uivH
OTpE3KOB B KyOe u
IIPSIMOYTOJIbHOM
napasiesIenuIe e
IlepnenukynspHo
CTb  IpsIMOM U
IIJIOCKOCTH.

https://www.yaklass.ru/p/geometria/10-

klass/perpendikuliarnost-v-prostranstve-



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048

[Tpusnax 10441/opredelenie-i-svoistva-perpendikuliarnosti-
TIepIICH MKy IAPHOC priamoi-i-ploskosti-12048
™ NpAMOI u
IJI0CKOCTH
[IepnenquKysspHO
CTb  IpSIMOM U
TOCKOCTIL https://www.y_aklz_ass.ru/p/qeometria/lO-
klass/perpendikuliarnost-v-prostranstve-
43 [TpuznHak . - .
10441/opredelenie-i-svoistva-perpendikuliarnosti-
HepHeHHHKnypHOC priamoi-i-ploskosti-12048
TH  OpIMOA U
IJIOCKOCTH
Teopema 0
CYIIECTBOBAaHUH H
€IMHCTBEHHOCTH
MPSMOW,
44 MPOXOSIIEeH 4Yepe3
TOYKY
MIPOCTPAHCTBA U
MEepIEHUKYIISIPHON
K IJIOCKOCTHU
[imockoctn "
45 MIEpIEHIUKYIISIPHBIC https://foxford.ru/wiki/matematika/perpendikulyarnost-
UM  OIpsMBIE B pryamoy-i-ploskosti
MHOT'OrpaHHUKax
[imockoctn 151
46 MEepIEHUKYIISIPHBIE https://foxford.ru/wiki/matematika/perpendikulyarnost-

UM IpsAMBIC B
MHOT'OrpaHHUKax

pryamoy-i-ploskosti



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://foxford.ru/wiki/matematika/perpendikulyarnost-pryamoy-i-ploskosti
https://foxford.ru/wiki/matematika/perpendikulyarnost-pryamoy-i-ploskosti
https://foxford.ru/wiki/matematika/perpendikulyarnost-pryamoy-i-ploskosti
https://foxford.ru/wiki/matematika/perpendikulyarnost-pryamoy-i-ploskosti

Ilepnengukynsap u

https://www.yaklass.ru/p/geometria/10-

HaKJIOHHAI. —
47 ocThoeHme klass/perpendikuliarnost-v-prostranstve-
p 10441/opredelenie-perpendikuliara-naklonnoi-teorema-
TICPIICHIINKYTApa 13 o-trekh-perpendikuliarakh-9254
TOYKH Ha NPSIMYIO
Ilepnengukynsap u .
https://www.yaklass.ru/p/geometria/10-
HaKJIOHHAI. —

48 ocThoeHme klass/perpendikuliarnost-v-prostranstve-

p 10441/opredelenie-perpendikuliara-naklonnoi-teorema-
HEpHCHANKYIApa 13 o-trekh-perpendikuliarakh-9254
TOYKHU Ha NPSIMYIO
Teopema o0 Tpéx https://www.yaklass.ru/p/geometria/10-
NepHeHIuKyIsIpax klass/perpendikuliarnost-v-prostranstve-

49 3 . .
(mpsimast u 10441/opredelenie-perpendikuliara-naklonnoi-teorema-
o6patHas) o-trekh-perpendikuliarakh-9254
Teopema o0 Tpéx

50 NepHeHINKYIIpax
(mpsimast u
oOpatHas)

Yron MEXKTY . . N
51 CKDEIBAIOLIMILC https://foxford.ru/wiki/matematika/vychislenie-ugla-
pett m mezhdu-skreshchivayushchimisya-pryamymi
s HpﬂMI)IMI/I
Tlouck
NepHeHINKYIAPHBI
X IIPSIMBIX C

52 p
IIOMOIIBI0
NepUEeHINKYIAPHEI
X INIOCKOCTEN

53 OpToronaibHOe https://foxford.ru/wiki/matematika/ploschad-

MIPOEKTUPOBAHUE

ortogonalnoy-proektsii



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://foxford.ru/wiki/matematika/vychislenie-ugla-mezhdu-skreshchivayushchimisya-pryamymi
https://foxford.ru/wiki/matematika/vychislenie-ugla-mezhdu-skreshchivayushchimisya-pryamymi
https://foxford.ru/wiki/matematika/ploschad-ortogonalnoy-proektsii
https://foxford.ru/wiki/matematika/ploschad-ortogonalnoy-proektsii

54

55

ITocTpoenue
CEUYCHHI KyO0a,
MIPU3MBI,
MPaBUIbHON
MAPaMUIbI c
IIOMOUIBIO
OpPTOTrOHAJILHOMU
IIPOEKIINU
ITocTpoenue
ceueHui KyOa,
MIPU3MBI,
IIPaBUJILHON
MTUPaAMU/IBI c
ITOMOUIBIO
OpTOrOHAJILHOU
MPOEKLUU

56

Cummerpus B
MIPOCTPAHCTBE
OTHOCHTEIIBHO
IIJIOCKOCTH.
ITnockoctn
CUMMETpUH B
MHOT'OTPaHHUKAX

57

[Ipu3nak
MEPIEHIUKYIISIPHOC
™ IPSAMOi u
IIJIOCKOCTH KaK
CIIEJICTBUE
CUMMETPUU




58

59

60

61

62

63

IIpaBunbpHbIE
MHOT'OTPaHHUKH.
Pacuér paccrosanuit
oT TOYKH 110
IIJIOCKOCTH

IIpaBunbpHbBIE
MHOT'OTPaHHUKH.
Pacuér paccrosanuit
oT TOYKHU hi ()
IIJIOCKOCTH

CriocoObl OIyCTUTH
HEPIECHIUKYIISIPBIL:
CUMMETpUS, CABUT
TOYKHU 1o
napasiebHON
IpsAMOI

CaBur o
HelapaieIbHON
IIPSIMOM, U3MEHEHHE
paccTossHuI

KoHntposbHas
pabota "B3zaumHoe
pacIoyioKeHue
MIPSIMBIX
IIJIOCKOCTEN B
pocTpaHcTBe"
IToBTOpeHue: yrou
MEXly IPSIMBIMU Ha
IIJIOCKOCTH,

https://foxford.ru/wiki/matematika/svyaz-parallelnosti-i-

perpendikulyarnosti



https://foxford.ru/wiki/matematika/svyaz-parallelnosti-i-perpendikulyarnosti
https://foxford.ru/wiki/matematika/svyaz-parallelnosti-i-perpendikulyarnosti

TPUTOHOMETPUS B
MIPOU3BOJIBHOM
TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB

IToBTOpenue: yrou

MEXK . . .
64 cKDE yI/IBaIO - https://foxford.ru/wiki/matematika/vychislenie-ugla-
pett m mezhdu-skreshchivayushchimisya-pryamymi
P NPSAMBIMHA B
MPOCTPAHCTBE
I'eomeTpuueckue
METOIbI

65 BBIUHCIICHHUS  yTJja
MEXIy NpSIMbIMH B
MHOTOIpaHHUKaX
JIByrpaHHBIA yroi. https://www.yaklass.ru/p/geometria/10-

66 CBOICTBO klass/perpendikuliarnost-v-prostranstve-10441/poniatie-
JIMHEUHBIX  YIJIOB dvugrannogo-ugla-priznak-perpendikuliarnosti-
JIBYTPAaHHOIO yrIjia plOSkOStei—11035
[IepneHuKyIspHBI ]

https://www.yaklass.ru/p/geometria/10-
€ IUIOCKOCTH. o .
. klass/perpendikuliarnost-v-prostranstve-10441/poniatie-
67 CBoOICTBa B3aMMHO ; . ]
dvugrannogo-ugla-priznak-perpendikuliarnosti-
TICpHCHNKY TAPHBI ploskostei-11035
X INIOCKOCTEH
[Ipu3nak
MEPIEHINKYIISIPHOC
™ TJIOCKOCTEH;
68

TeopemMa O NpPSAMOU
[IepEeCceUYeHust JABYX
IIJIOCKOCTEN



https://foxford.ru/wiki/matematika/vychislenie-ugla-mezhdu-skreshchivayushchimisya-pryamymi
https://foxford.ru/wiki/matematika/vychislenie-ugla-mezhdu-skreshchivayushchimisya-pryamymi
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035

IEPIEHIUKYIIIPHBI
X TpeTbeit
IJI0CKOCTH

69

IIpssMOyTONBHBIM
napajulesienunesn;
Ky0;  HM3MEpeHHH,
CBOICTBa
IIPSIMOYTOJIBHOTO
napajulesenune1a

70

Teopema 0
JUaroHau
MPSIMOYTOJIBHOTO
napajuieNienumnena u
CIIEJICTBUE U3 HEE

71

72

CrepeomeTpuuecku
€ W TPUKIAIHBIC
3aJjauu, CBSI3aHHbBIE
co B3aUMHBIM
pacroyiokeHueM
TPSIMBIX u
TUIOCKOCTH

IToBTOpEHME:
CKpeLIUBaIOIINEC
IIpsIMBIE,
NapajulebHbIC
IJIOCKOCTH B
CTaHAAPTHBIX
MHOT'OrpaHHUKax




[Tapa

rapajuieIbHbIX
IJIOCKOCTEH Ha
CKpELIMBAOIINXCS

73 MPSIMBIX,
pacCTOsTHUE MEXKITY
CKpEIIUBAIOIINMUC
A MMpsAMBbIMHA B
MIPOCTHIX
CUTyalusax
Paccrosinue oT
TOYKH o https://www.yaklass.ru/p/geometria/10-

74 IIJIOCKOCTH, klass/perpendikuIiarn_ost-v-prostran_stve_-10441_/poniatie-
paccrosHue oT dvugrannogo-ugla-priznak-perpendikuliarnosti-
HpsAMOii 10 ploskostei-11035
IIJIOCKOCTH
Brruncienune
pacCTOAHUN MEXIY
CKpELIUBAIOINMUC . . .

https://foxford.ru/wiki/matematika/rasstoyaniya-v-

75 g  TOpAMBIMH  C

prostranstve
MIOMOIIIBIO
MepHEeHUKYISIPHON
MIJIOCKOCTH
TpéxrpanHslii yroi,
HEpaBEeHCTBa A

76 TpEXTPaHHbIX
YIJIOB. Teopema
[Tudaropa,

TEOPEMBI



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://foxford.ru/wiki/matematika/rasstoyaniya-v-prostranstve
https://foxford.ru/wiki/matematika/rasstoyaniya-v-prostranstve

KOCHHYCOB u
CHUHYCOB JUTSE
TPEXTPAaHHOTO YIJia

OJEMEHTBI
chepuueckoit

77 FEOMETPUU:
reoIe3NUCCKHIE
JIMHUU Ha 3eMiIe
KoHntposbnas

78 pabora "VYrael u
paccrosiHus"

Cucremaru3anus
79 iHaHHﬁ
MHororpanHuk u
€ro 3JIEMEHTHI"
ITpusma. Ilpsmast n https://www.yaklass.ru/p/geometria/10-

80 HAKJIOHHAs IIPU3MBIL. klass/parallelepiped-prizma-piramida-obemy-
[IpaBunbHas mnogogrannikov-11037/poniatie-mnogogrannika-
npu3Ma prizma-9282
[Mupamupa.  Bumst https://www.yaklass.ru/p/geometria/10-

81 MMAPaMU/L. klass/parallelepiped-prizma-piramida-obemy-
[IpaBunbHas mnogogrannikov-11037/elementy-piramidy-vidy-
nHpamMuaa piramid-9285
[Ipssmont .
HapaITeIeTHICE, https://www.valflass.ru./p/qeor.netrl-allo-

82 PAMOYTONbHEI klass/paralIe!eplped-prlzma-plr_amlda-obemy- _

mnogogrannikov-11037/poniatie-mnogogrannika-
napajuieNenuIie],

KyO

prizma-9282



https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282

Brinykiisie

83 MHOTOTPaHHUKH. https://foxford.ru/wiki/matematika/formula-eylera
Teopema Ditnepa
Brinykiisie
MHOI'OTPaHHUKH. https://www.yaklass.ru/p/geometria/10-

84 Teopema  Diinepa. klass/parallelepiped-prizma-piramida-obemy-
[IpaBunpHbIE u mnogogrannikov-11037/opredelenie-i-svoistva-
OJTyIPaBHIIbHBIE pravilnykh-mnogogrannikov-12127
MHOTOT'PAaHHUKH
KontposbHas

85 pabora
"MHuororpaHHuku"

https://foxford.ru/wiki/matematika/vektory-v-
[TonsTue BekTOpa prostranstve

86 Ha IIJIOCKOCTH H B https://www.yaklass.ru/p/geometria/11-klass/vektory-v-

MIPOCTPAHCTBE prostranstve-deistviia-s-vektorami-9248/opredelenie-i-
fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-

87 CyMMa BEKTOpOB prostranstve-deistviia-s-vektorami-9248/kak-skladyvat-

vektory-i-umnozhat-vektor-na-chislo-10216
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-

88 PasnocTh BEKTOpPOB prostranstve-deistviia-s-vektorami-9248/kak-skladyvat-

vektory-i-umnozhat-vektor-na-chislo-10216

89 [IpaBuno
napajuiesienumesa

90 YMHOXEHHE
BEKTOpa Ha YHCIIO

https://www.yaklass.ru/p/geometria/11-klass/vektory-v-
Paznoxenune . . X
91 prostranstve-deistviia-s-vektorami-9248/razlozhenie-

BEKTOpa 1o 0Gazucy

vektora-poniatie-komplanarnosti-12039



https://foxford.ru/wiki/matematika/formula-eylera
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/opredelenie-i-svoistva-pravilnykh-mnogogrannikov-12127
https://foxford.ru/wiki/matematika/vektory-v-prostranstve
https://foxford.ru/wiki/matematika/vektory-v-prostranstve
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/kak-skladyvat-vektory-i-umnozhat-vektor-na-chislo-10216
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/kak-skladyvat-vektory-i-umnozhat-vektor-na-chislo-10216
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/kak-skladyvat-vektory-i-umnozhat-vektor-na-chislo-10216
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/kak-skladyvat-vektory-i-umnozhat-vektor-na-chislo-10216
https://www.yaklass.ru/p/geometria/11-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/kak-skladyvat-vektory-i-umnozhat-vektor-na-chislo-10216
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[IpeobpazoBanus

https://www.yaklass.ru/p/geometria/11-

klass/priamougolnaia-sistema-koordinat-v-

83 HOHO6H’I; Hpavas prostranstve-metod-koordinat-10439/otobrazheniia-
chepa tinepa prostranstva-na-sebia-vidy-dvizheniia-12444
I'eomerpuueckue

84 3a7a491 Ha
MIPUMEHEHUE
JIBUOKCHUS
KonTposbHas

85 pabota "BekTopsl B
npoctpaHcTae”
Oo6ob61aroee
IIOBTOPEHHE 11
MMOHATHH U METOJIOB
Kypca T'€OMETPHH
10-11 KJ1aCCOB,

86 CHCTEMAaTHU3alHs
3HAHUI:
"IlapanmnenbHOCTb
MPSIMBIX u
TJIOCKOCTEH B
npoctpaHcTae”
O6o0maromee
[IOBTOPEHHUE 11

87 MOHSATUI U METOJIOB

Kypca T'eOMETpPHH
10-11 KJIaCCOB,
CUCTCMaTHu3aIuAa
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3HaHui: "BekTopbl
B MpocTpaHcTBe"

88

89

90

Ob6o6maromee
ITOBTOPEHHE 11
MOHATHI U METOJ0B
Kypca T€OMETpUHU
10-11 KJIACCOB,
CUCTeMaTH3aIHs
3HaHuil: "BekTopsl
B MpocTpaHcTBe"

Ob6o06marommee
MMOBTOpPEHUE 11
MOHSITUI U METOJIOB
Kypca T'€OMEeTpHH
10-11 KJIACCOB,
CUCTEMAaTH3aIIH
3Hanui:  "OObeMm
MHOTOTrpaHHHKA"

O06oo6maromee
IIOBTOPEHHE 11
MHOHATHH U METOJIOB
Kypca TE€OMETpUHU
10-11 KJ1aCcCOB,
CHCTEMAaTH3allHs
3Hanmii:  "OO0beM
MHOIOTrpaHHHKaA"

91

O06o0maroree
MMOBTOPEHHE 11
MHOHATHH U METOJIOB




92

Kypca T'eOMETpHH
10-11 KJIACCOB,
CHCTeMaTH3aIlns

sgagui: "Ilmomaaun
MMOBEPXHOCTHU u
00BEMBI  KpYTJIBIX

"

TCI

O0o0maroree
MMOBTOpPEHUE 11
MIOHSTHHM U METOJIOB
Kypca T€OMETpUHU
10-11 KJ1aCcCOB,
CHCTEMAaTH3allHs
sHanui: "Ilnomanu
MMOBEPXHOCTHU H
00BEMBI  KPYTJIBIX

TCII

93

Hrorosas
KOHTpPOJIbHAS
pabota

94

95

96

Hrorosas
KOHTPOJIbHAS
pabora

IToBTOpEHME,
00001IeHHE u
CUCTCMaTHu3aI g
3HAHUI

Uctopus pa3utus
CTEPEOMETPUN  KaK




HayKHd U €€ pojb B
pa3BUTHN
COBPEMEHHBIX
WHXCHEPHBIX u
KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcrtopust pas3Butus
CTEPEOMETPUN  KaK
HayKu U €€ poJib B
pa3BUTUN

97
COBPEMEHHBIX
WHKEHEPHBIX u
KOMITBIOTEPHBIX
TEXHOJIOTUI1
Hcropust pasButus
CTEPEOMETPUN  KakK
HayKd U €€ poJib B

98 pa3BUTUH
COBPEMEHHBIX
WUHXEHEPHBIX u
KOMITBIOTEPHBIX
TEXHOJIOTUI
Hcropus passutus
CTEPEOMETPUN  KakK

99 HayKd U €€ poib B

pa3BUTHN
COBPEMEHHBIX
WUH)KEHEPHBIX u




KOMITbIOTEPHBIX
TEXHOJIOTUH

Hcropus passutus
CTEPEOMETPUN  KakK
HayKHd U €€ pojb B

100 pa3BUTUU 1 1
COBPEMEHHBIX
WHXCHEPHBIX u
KOMIIBIOTEPHBIX
TEXHOJIOT U
Hcropus passutus
CTEPEOMETPUN  KaK
HayKu U €€ poJib B

101 pa3BUTHN 1
COBPEMEHHBIX
WHKEHEPHBIX u
KOMITBIOTEPHBIX
TEXHOJIOTHI1
Hcropust pasButus
CTEPEOMETPUN  KakK
HayKd U €€ poJib B

102 pa3BUTUH 1
COBPEMEHHBIX
WHKEHEPHBIX u
KOMITBIOTEPHBIX
TEXHOJIOTUI

OBLIEE KOJIMYECTBO
YACOB I1o0 102 30

[MPOT'PAMME




YYEBHO-METO/INUYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Marematuka.l'eomerpus:10-i KJIacC: yIIyOJIGHHBI ~ YPOBEHB:
yueOHuk/A.I."Mep3zmsik, [.A.Homuposckuii, B. M IlonsikoB: mon pen.
B.E. Ilogonsckoro, Mocksa: [Ipocsenienne,2023

2. Marematuka. I'eomerpusi: 11-ii kmacc: yriyOJICHHBIM YPOBEHbB:
yueOoHuk/A.I". Mep3msik, J.A.Homuposckuii, B. M TlomsikoB: moa pen.
B.E. Ilononsckoro, Mocksa: IIpocsemenne,2023

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA
1. Marematuka. [I'eomerpusi:10-ii kmacc:  yriayOJICHHBIM  YPOBEHb:

Metoauueckoe nocooue/ E.B.bynko, A.I''Mep3nsik, B.b. [lononckuii,
M.C.Axup Mocksa: Benta-I"pad,2023

2. Maremaruka.l'eomerpus:11-i KJIacc: yTITyOJICHHBIT YPOBEHb:
METOIMYECKOe nocobue/ E.B.By1iko, A.I'."Mep3nsik, B.b.
[Tonouckuii,M.C. AAxkup Mocksa:Benra-I'pad,2023

3. Maremaruka. ['eomerpmsi: 10-ii kmacc: yIUIyOJICHHBIH  YpOBEHb:
CaMOCTOSATENIbHbIE U KOHTpoibHbIE padoTel / A.I''Mep3msik, B.b.
[Tononckuii, Mocksa: Benra-I"pad,2023

4. Marematuka.l'eomerpusi:11-it  kmacc:  yriayOJeHHBIH — ypOBEHB:
CaMOCTOSTENIbHbIE U KOHTpodbHBIE padoTel / A.'Mepsmsk, B.b.

ITononckwmii, MockBa: Benra-I"pad,2023



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NHTEPHET

1. 1C: Ypok. Pexxum nmocryma: https://urok.1c.ru/

2. OGnaunas matdopMa O0TOOpakeHUsT BEpUPHUITUPOBAHHOTO MU(PPOBOTO
oOpazoBarenpHOr0 KOHTeHTa © cepBucoB AQO «M3garenscTBO
«IIpoceemenue». Pexxum moctyna: https://educont.ru/

3. MobunbHoe anekTpoHHOEe oOpazoBanue. [{udposas oOpazoBarenbHas
cpera € MHTEpPakTHMBHBIMU  OHJIAMH-KypcaM. PexuMm  jpocrymna:
https://mob-edu.com/

4. Hogas mkona. OnnaitH-1kosa noarotoBku Kk EI'D o BceM npeameram.
Pesxxum noctyna: https://educont.ru/

5. Homwiit nguck. I{udpoBas oOpazoBatenpHas minatgopma. YdeOHBIC
Martepuaigbl [ TEeJaroroB M MIKOJBHUKOB. HTEpaKTUBHBIN
KoncTtpykrop  ypokoB u  ynpaxHeHud. Pexum  pocrymna:
https://educont.ru/

6. OO6nako 3HaHwil. VMHTepakTWBHBIC YPOKH W IU(POBBIC IOMAIIHUC
3aganus. Pexxum gocryma: https://www.imumk.ru/

7. ®okchopa. Kpynueiimas onnaitH-mkona B Poccun. Pexxum noctyma:
https://foxford.ru

8. dKnacc. IlomnodyHkiumonaneHas  1mudpoBas  cucrema  JUid
o0pa3oBaTeIbHBIX OpTraHU3AIUN. Pexum JocTyna:

https://www.yaklass.ru/
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9. Globallab. Iludposas obpa3oBarenbHas cpea COBMECTHOM MPOCKTHOM
U HCCIIeIOBATEILCKOM JESTSIIEHOCTH. Pexum JOCTYyTIA:
https://globallab.org/ru/#.Yvqw2HZByUk

10. IBLS. UnrtennektyanbHas oOpa3oBareibHas miaTdopMa Ui YICHUKOB
U TIe1aroroB ¢ OubamoTekoil obpazoBarenbHOro KoHTeHTa Mo PI'OC.

Pexxum moctyna: https://ibls.one/

11. Ismart. YmubIM TpeHaEp NI MOBBINICHUS OICHOK. Pexxum mocrymna:

https://www.ismart.org/

12. Nativeclass. Cuctema 1U(pPOBBIX YPOKOB IO AHTJIMHCKOMY S3BIKY,
oOecrieunBaeT ycrex peOEHKa B IIKOJIC, YYUT TOBOPHUTh M MOHUMATh

AHTJIMHCKUHN KaK PoJHOMU s3bIK. Pexkxum moctyma: https://nativeclass.ru/

13.Stratum. WurennekryanbHas mkona. [udposas obOpasoBarenpHas
wiatpopma. VHTepakTuBHBIE Mojenu. MHIuBUayanbHash TPacKTOPHS

oOyuenus. Pexxum nocryma: http://stratum.ac.ru/ru/education/

14. Uchi.ru. UatepaktuBHas oOpa3oBarebHas oHIaiH-iaTGopma. Pexum

JOCTyTIA: https://uchi.ru/
https://educont.ru/
https://urok.1c.ru/

https://ibls.one/
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