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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEeIbIBIIEMBIX K MAaTEMAaTHYECKOMY OOpa30BaHHUIO, U TPAAUIMN POCCUIICKOro 00Opa3oBaHUsL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpa3oBaHUs
00yCIIOBJIEHa NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3YJIbTaTOB
00ydeHHUsT TEOMETPUH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHs OOYYArOIIHUXCS, (GOPMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH T'PaMOTHOCTH, M3Y4YEHHS APYTrUX YYeOHBIX IUCIMILIUH.
PazBuTne y oOydaromuxcsi TPaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOXICHUU
F€OMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEAIbHOTO U UJEAIbHOTO, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B IIPAKTHKE
CrocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHS YUYAIIMXCS, a TaKKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JJISl a1allTallid B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0Opa3oBaHMs, TaK Kak OOECHedrBaeT BO3MOXKHOCTh M3YYEHHUS KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MblluieHue, (GopMupyemMoe MNpu H3yYEeHUH OOYYarOIIMMUCS MOHSITHUHHBIX
OCHOB TCOMETPHH H TIIOCTPOCHHH IICTIOYKH JIOTHUYECKUX YTBEPKICHUH B XOJ€ pPEIICHUS
TEOMETPUUECKUX 3a/lad, YMEHHE BBIABUTAaTh M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPH PEIICHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsaX IesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOJUMOE YCIIOBHE €ro COLMAIBHOTO OBITHS, (opMa OTPAKEHUS OKPYKAIOIIETO MHpA,
YCIIOBHE  YCHEIIHOTO TIO3HAHWUS W aKTHUBHOTO TPEoOpa3oBaHHs — ACHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAUHSIET pa3Hble BUAbI Y4EOHOH U TPYA0BOiI
JESTSIIBHOCTH, SIBJISICTCS OJHUM W3 TPOPECCHOHATHHO BAKHBIX KA4eCTB, MO3TOMY aKTyalbHA
3ama4a GOpMHUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBHUIHOCTU
00pa3HOTO MBIIIICHUSI — CYIIECTBEHHOTO KOMITOHEHTa B TIOATOTOBKE K MPAKTHYCCKOH
JESTEIILHOCTH 110 MHOTHM HAIIPaBICHUSM.

Ilens ocBOEHUS MporpaMMbI yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpPOBHE OOYUCHHS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETCHUS W HCIIOIH30BAHUS CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
JIeiCcTBUH, cienn(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOJ0JDKEHUST 00pa3oBaHUs 1O
CIICIIHATEHOCTSIM, HE CBSI3aHHBIM C IMPUKJIATHBIM HCIIOIh30BaHHUEM I€OMETPHH.

[IporpaMmma 1o reoMeTpuu Ha 0a30BOM ypOBHE IMpeAHa3HAu€Ha IS OO0YyYarolIMXCs
CpeIHEH WIKOJIBI, HE HCHBITHIBABIIMX 3HAYMTEIBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum oOpa3oM, oOydaronruecs Ha 0a30BOM YPOBHE JIOJIKHBI OCBOUTh
o0Imre MaTeMaTHYECKUEe YMEHWUsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM ol1ecTBe. Kpome 3Toro, OHu UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
Oosee TIyO0OKO, €CITi B JallbHEHIIIeM BOSHUKHET HEOOXOAMMOCTh B T€OMETPUIECKUX 3HAHUSAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.



JlocTuxkeHue e OCBOCHUS MPOrpaMMbl 00eCreunBaeTCs PEIIEHUEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHBIMU 3aauaMi OCBOeHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIOTCSA:

e (QopmupoBaHUE TMPEACTABICHUS O TIEOMETPHUM KaK YacTU MHUPOBOH KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaX BpallleHUs Kak o
BXHEHIIINX MAaTEeMaTUYECKUX MOJIENSIX, TO3BOJISIONINX OMKUCHIBATh U U3Y4aTh pa3HbIC
SBJICHUSI OKPY>KAIOILIET0 MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA 4YEPTEkKaX, MOJCNIAX U B PEalbHOM MUDE
MHOTOTPAHHHKH ¥ TeJIa BPaICHHUS,

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU IMOHITUSIMH O MHOTOIPAaHHUKAX U
TeJax BpAIEHUS U KX OCHOBHBIMH CBOHCTBAMU;

® OBJIQJICHUC AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3aj7a4; (hOPMHUPOBAHHE YMCHHUS
OPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAacCyXACHHUS B  XOJ€  pEeLICHUS
CTEPEOMETPUIECKUX 3a/1a4 U 33/1a4 C IPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHUS;

e (QopmupoBanue (QYHKIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMCHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX MOHSATHH, 0ObEKTOB U 3aKOHOMEPHOCTEH B
pPCATBHBIX JKU3HCHHBIX CHUTYallHUSX W MPH H3YUYECHUU IPYTUX Y4EOHBIX TPEIMETOB,
MPOSIBIICHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynHpoBaTh UX Ha S3bIKE
TEOMETPHH U  CO3J]aBaTh TI'COMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TEOMETPUUECKUN ammapar JJig pelleHdss MPaKTHKO-OPHUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOCHHOCTHIO MPOTPAMMBI SBJISIETCS] BKIIOYEHHE B KypC CTEPEOMETPUU
B Hayaje ero M3y4YeHWs 3aj7ad, peliacMblX HAa YPOBHE WHTYUTHBHOTO TIO3HAHHS, U
onpenenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHPYET TPOTEKAHWE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIEMYy U3yUSHHIO TPEIMETA.

[Tpenmourenue OTHAETCS HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
JESTCIIbHOCTH. Pa3BUTHE MPOCTPAHCTBCHHBIX IMPEJACTABICHUN Yy ydJaluxcs B Kypce
CTEpEOMETPHUU MPOBOTUTCS 3a CUET peIlleHus 3a/1a4 Ha CO3[JaHUE MTPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOJUTCS C
OTOPOY Ha HATTSAHOCTh, & ONEPUPOBAHNE 00PA30M — B YCIOBUSX OTBJICUEHHUS OT HATJISTHOCTH,
MBICIICHHOTO U3MEHEHHSI €r0 HCXOTHOTO COCPIKaHUSI.

OcHOBHBIE conepxaTenbHble JnuHUM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHuKn», «IIpsMbie U MI0CKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE JTOTHUYECKIX YMEHUN pactpeeseTcsi He TOIbKO
MO0 COJEp)KaTeAbHBIM JIMHUSM, HO M TI0 TrojJaM OOy4YeHUs Ha YpPOBHE CpeIHEro oOIIero
o0Opa3oBaHusl.

Cognepxannie oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yabTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00ydeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHWE T'EOMETPHUUYECKMMH TOHATUSMU M  HAaBBIKAMH  OCYIIECTBISIOCH
MIOCJIEIOBATEIFHO W TIOCTYMATENBHO, C COOJIIOJICHHEM TPUHIIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYATUCH B OOIIYI0 CHCTEMY IreOMETPUUECKHX MPEACTABICHUH 00yJaromxcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE
Ha u3ydenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapaJlIeIbHbIE U
CKpeluuBamoImuecs npsaMble. [lapaqienbHOCTh NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
NapaJuleJbHbIE IPSMBIE B IPOCTPAHCTBE; IAPAIUICIBHOCTh TPEX NPIMBIX; MNapaJUICIBHOCTD
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojdl MEXIy MNpPSMBIMH B
npoctpancTBe.  I[lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX I1ockocTel. [Ipocreiine npocTpaHCTBEHHbIE (PUIYpBl HAa MJIOCKOCTU: TETPa’Ip,
KyO, mapajuieNenuIe; MoCTpOeHNe CeYCHU.

[lepnieHAUKYIAPHOCTS NOPSAMOM M IUIOCKOCTH: IEPHIEHIAUKYJISAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, IPSIMbIE IApAJUICIbHBIE W IEPHEHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOW M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JMHENHBIA Yron ABYrpaHHoOro yria. I[lepnenaukymsp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, pAaccTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NPOEKUUs (GUIypbl Ha IJIOCKOCTb.
[lepnieHAUKYJIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHOTOrpaHHUKH

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHThl MHOTIOIPDAaHHHUKA, BBIIYKJbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapanmnenenunen, NpsAMOYTOJbHBIN Mapajjlesienunen U ero cpoicrea. IIupamuaa: n-yromapHas
nupaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb IMHPaMUJBbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIE
MHOTOTPaHHHUKU: MOHSITHE NMPABUIBHOINO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
NUpaMKJia; MpaBUiIbHAasl TPeyrojbHas MUpaMuia U MpaBWIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
NUPAMHU/IBI.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, NapajuleJenuneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mel. [lnomaas GOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
MPaBWIbHON NMHUpaMUAbl, TeopeMa O IUlom@aau yceuéHHo mnupamunbl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASMH TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

11 KJIACC
Tesa BpaleHus
[MunuHapuyeckas MOBEPXHOCTh, O00pa3ylolle UWINHIPUYECKOH IOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHOCTU. L{UummHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 0Opa3yromias u
0Cb; IJIOIIab OOKOBOW M TOJTHOW MOBEPXHOCTH.
Konuyeckasi moBepXHOCTh, 0Opa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIHHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHMEe M BepIlIMHA, OOpasyiolas U OCh; IJIOLIAAb



OOKOBOM W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrollne M BHICOTA, OCHOBAHHS W
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIaIb NOBepXHOCTH chepbl. B3aumuHoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o06paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHHK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO BpallleHUs.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiienenuneaa u cieactBus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ riomasib cepsl.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOIMIAASIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss uunuHApa (MapauielbHO U NEPIEHIUKYISAPHO OCH), CEUEHHUS KOHyca
(mapaenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 111apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. ClI0)KEHHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. IIpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[IpsimoyronbHasi cuctemMa KOOpAMHAT B mpocTpaHcTBe. Koopauuathl BekTopa. [Ipocteiimue
3a7a4yd B KOOpJAMHATax. Yroja Mexay BekTopamu. CKalipHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay HpsIMBIMU U IJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIM METOH MHpHU
peLIeHUH TEOMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YIOTCA:

I'paiknanckoe BocnnuTanue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK AaKTHBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOrO OO0IIeCTBa, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HAa3HAYCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUHUCKOMN IPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHUS K MPOLLIOMY
U HACTOSILIEMY POCCHUUCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYE€CKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JTOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTHIX, Chepax IKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEICHMUS, CBI3aHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETHUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYasg OACTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MAaTeMaTUYECKUM aCIeKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(HOpMUPOBAHHOCTHIO YMEHHUSA TNPUMEHSATh MaTeMaTH4YeCKue 3HaHUsS B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOAaTaHCUPOBAHHBIM PEXKUM 3aHATHI M OTHAbIXA, peryispHas Quandeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIHOPTHBHO-030POBUTEIHHON
JIEATENBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam npodheccuOHATBHON AEsITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeéMaTH4ecKoMy OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSDKEHWHM BCEHM JKHU3HHM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]a4 MATEMaTH4YE€CKOM HAPaBICHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYphl, TMOHUMAHWEM BIHUSHUS COIUATBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHONM U COLMUAIBHOW Cpeabl, OCO3HAaHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTHYECKUX 3HAHUN U pelIeHHs 3a7ad B O0JIaCTH OKPYXKAIOUIeH Cpelbl, MIIaHHPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAOIIEN CPEJIbI.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKH KakK CQepbl
YEJI0BEYECKON JIEATEIbHOCTH, ITANOB €€ Pa3BUTHU M 3HAYMMOCTH JUISl Pa3BUTHUS LIUBWIM3ALNN;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKH W MaTeMaTUYeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS



MHpPa; TOTOBHOCTBIO OCYHICCTBIATH MPOCKTHYHO MW HCCICHOBATCIIBCKYIO OCATCIBHOCTDH
HHIUBHUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaTHKa
XapaKTEpU3YIOTCS  OBJAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMEIbHbIMU  OeliCEUsMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
OelicmeusmMu.

1) Vuusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00VUAIOWUXCS (0CBOEHUE MemO0008 NO3HAHUS OKPYIICAIOWe20 MUupd,
npUMeHeHUe 102UHEeCKUX, UCCAe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBblesiornyeckueneiicTBus:

® BBUIBISITh M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIYy TOHATHSIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITHN;
yCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIaCCH(HUKAIINN, OCHOBAHHS JIJIsi 0000ICHHUS
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3A;

® BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTPHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

®  BBIIBJIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOpEYHS B (haKTax,
JIAHHBIX, HAONIOJNEHUSIX W YTBEPXKACHUSX; IpeIyiaraTb KPUTCPUHU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

® JleNaTh BBIBOJIBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JACITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATCMATUUYCCKUX YTBEPKIACHUH (TIpsIMbIC
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOIBI,

e BBIOMpaTh CrocoO perieHuss y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBblenccienoBaresibckueaeiicTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATSIIBCKUH  MHCTPYMEHT  TO3HAHWS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO OO0BeKTa, SBICHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® CcaMOCTOSATeNbHO (OpMyIHUpoBaTh OOOOMIEHMS U  BBIBOABI 1O  pe3yiabTaTam
MpoBeEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MPEITOIOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaumeii:

® BBIIBIATH ACPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIMPOC H
JUTS pEIICHUS 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMaTH3UPOBATh W HWHTEPIPETUPOBATH WH(GOPMAITUIO PA3IUYHBIX BUIOB U (POpPM
MPEJICTaBICHHUS,

® CTPYKTYypHpOBaTh WHGPOpPMAIUIO, TMPEACTaBIATh €€ B  Pa3NIU4YHBIX  ¢dopMax,
WLTIOCTPUPOBATH IpadUUECKH;



OLICHUBATh HAAEKHOCTh HMH(POPMALMM IO CAMOCTOSITEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBLE OCliCMEUs, 00ecneuusarom coopmuposaHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPMHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUU C YCIOBUSIMHU U LEIAMU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEILEHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYEHHBIA pe3yibTaT;

B X0/ie 00CYKJICHHUS 3aaBaTh BOIIPOCHI 110 CYILECTBY 00CYKIaeMOM TEMBI, IPOOIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaThb MJCH, HALECJICHHBIE HAa IIOMCK PELICHUS;
COIMOCTABJIAITh CBOU CYXKIEHMSI C CYXKACHHUAMH JPYIMX YYacTHUKOB JMAaJIoOra,
oOHapy’KUBaTh pa3INyne U CXOJCTBO MO3ULMIL; B KOPPEKTHOH dopme GpopMyInpoBaTh
pa3HoOIJIacusl, CBOM BO3PAKECHHUS;

IPEJICTABIISTh PE3yNbTaThl PELICHUs 3a/1a4y, SKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAlUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTrpyanunuecTBo:

NOHUMAaTh M HCIIOJIb30BAaTh MPEHMYINECTBA KOMAHIHONH W WHAWBUAYAIbHOW pabOTHI
IpH  peIIeHWH Y4eOHBIX 3aa4; MPUHUMATh 1Edh COBMECTHOW JCSTEIHLHOCTH,
IUIAHUPOBATh OPraHM3ALMI0 COBMECTHOM pabOThl, pacmlpenessiTb BHIbI PadoOT,
JIOTOBApUBATHCS, OOCYXKJAaTh MpolecC M pe3ynbTaT padoThl; 0000maTh MHEHHS
HECKOJIbKUX JTFOJICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboThl (0OcyxaeHusI, 0OMEH MHEHHIA, «MO3TOBbIE
NITYPMBD» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOTBl UM KOOPJAHMHHUPOBATH CBOU
JNENCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OLIECHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aHUMOICHCTBHS.

3) Vuusepcanvuvie pezynamusnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3aJjauH, BBIOUPATh CIIOCO0 peIIeHus ¢ yU4ETOM
MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BapUAHTHI peIlIeHUi ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEpPIIAEMbBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLECCOB, WX pe3ylbTaToOB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CaMOKOHTpPOJIA IIPOLEcCa U PE3ysbTara PELICHHUs MaTeMaTH4eCKOU
3a/1a4u;

NPEBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH NPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yJibTaTa IeJId W YCIOBHUSM, OOBSACHATH HPUYUHBI
JOCTMDKEHUSI HWJIM HEIOCTHMIKEHHUSI PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAMUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC
OnepupoBaTh MOHATUSAMH: TOUKA, MPsAMasi, TNIOCKOCTb.



[TpyMeHsTh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKIX
3azad.

OnepupoBaThb MNOHATHUSMU: NAPAUIEIBHOCTh M MNEPIEHIAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JABYTPAaHHBI Yroj, TpaHd JABYTPAaHHOTO yria, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBINA yroil ABYIPaHHOTO YIJia; TpajycHas Mepa JBYrPaHHOIo yria.

OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHUK, BBIMYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOTPaHHUK.

Pacno3naBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpamMuja; MPU3Ma, MPSMOYTOJbHBINA
napajuiejaenumnes, Kyo).

KnaccudumupoBaTh MHOTOTpAHHUKH, BBIOMpass OCHOBaHUS IS KJIACCU(UKAIUU
(BBIMTYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOIPAHHUKH, MpPSIMblE H
HAKJIOHHBIE TIPU3MBI, TapajlIeICIUIE/b]).

OnepupoBaTh MOHATHUSAMH: CEKYIasi TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIMIIBI IOCTPOEHUS CEUEHUH, UCTI0Nb3YsI METO/L CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXH U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXKIACHHE TEOMETPUYECKHMX BEIMYMH MO o0pasuaMm WiId
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTHUYECKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH N0
IPSMO#, OT TOYKH JI0 TUIOCKOCTH, MEXK/Ty CKPEIINBAIOIIMMUCS TPSIMBIMHU.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKHUX BEIMYMH 1O oOpasuaMm WId
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTHUYECKUX 3a/7a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMOM U TJIOCKOCTHIO, MEXAY TUIOCKOCTSIMH, IBYTPaHHbBIX YIJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (TMpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (OpMyJ; BBIYHCISATH COOTHOIIEHHUS MEXIy TUIOMAASMUA TTIOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSIMHU: CHMMETPHS B MPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CUMMETPHUH (PUTYDBI.

W3Bnekarp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTp reomerpuueckue (aKTBl IS pPEHICHHS CTEPEOMETPUYECKUX — 3ajad,
IpPENoNaralolliuX HECKOJIBKO IIaroB peIleHUs, €ClaM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATh TMpocCTEHIINe MPOrpaMMHBIE CPEACTBAa U 3NEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1ay.

[IpuBoAMTE TpUMEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOAE U HKHU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB F'€OMETPUH B HCKYCCTBE.

[TpuMeHATh TOJTyYEeHHBIE 3HAHUS HA IMPAaKTHKE: aHAJIM3UPOBATh pealibHble CUTYAllUH M
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IMOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallud Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENTU C HCIOJB30BaHUEM T'€OMETPUYECKUX TMOHATUH U TEOpeM,
anmapara anreOpbl; penaTth IpakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUYECKUX
BEJIMYMH.

11 KJIACC



Onepuposats MOHATHSAMH: LWIAHPAYECKAs MIOBEPXHOCTB, oOpasyromue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroIne KOHNIECKOH
HIOBEPXHOCTH, KOHYC; C(hepruuecKas IOBEPXHOCTb.

Pacnio3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYEHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbruucnate 00bEMBI U IUIOIAAM IOBEPXHOCTEH TeJ BpalllEHUs,, F€OMETPUYECKUX Tell C
npUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOIOIPaHHMK, BIIMCAHHBIM B cepy M ONMCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAs B MHOTOTPAHHUK HJTM TEJIO BpPaIICHUS.

BbIuuciaTe COOTHOLIEHUS MEXIY IUIOIAASMHU IOBEPXHOCTEH M 00bEMaMH IOJO0OHBIX
TeJ.

N300paxkaTh n3ydaemble (GUIypbl OT PYKM M C IPUMEHEHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPAILICHHUS.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUrypax, mpencTaBIeHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOIHATE ACUCTBUSA CIOKEHUSI BEKTOPOB, BEBIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO NapasuIeICINIIEA.

OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXKIAY BEKTOPAMH, CKaJSIPHOE
[IPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIEC U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpPaMHU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIabIBATh BEKTOP IO IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CUCTEME KOOPUHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPUUYECKUX  3ajad,
MIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHs IPUMEHEHHs 33JlaHbl B SIBHOU
dopme.

Pemate mpocreiimye reOMETpUYECKHE 3a/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO
METOA.

Pemrate 3amaun Ha J0KAa3aTelbCTBO MAaTEMAaTHYECKHMX OTHOLIEHWH M HaXOXICHHUE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MM aJIrOpUTMaMm, IMPUMEHssI U3BECTHBIE METOABI IpU
PELIEHNH CTaHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpuMeHATh mpocCTEeHIIne MPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a]1a4.

IIpuBoauTe mpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKHU3HU,
pacno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJIy4EHHBIC 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIC CUTyalUd U
INPUMEHATh  W3Y4YEHHbIE IMOHATHS B  IIPOLlECCE ITOMCKA  PEIICHWS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh NTOCTPOEHHBIE MOJEIN C HCIOJIb30BAHMEM TI'€OMETPUUYECKHX IOHATHH U TEOpEM,
anmapara ainreOppl; pemaTh NPaKTHUYECKUE 3aJadd, CBSA3aHHbIE C HAXOXKICHUEM
F€OMETPUYECKUX BEJIMYUH.
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11

KoanuecTBouacoB

Bce
ro

KoHTpouabHbiepa
00ThI

IIpakTHyeckuepa
00TBI

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIEPECYPCHI

BBenenue B
CTEPEOMETPHUIO

10

. Poccuiickas 35eKkTpoHHas MIKoia

https://resh.edu.ru/subject/lesson/4756/cons
pect/203541/

. SIKmacchttps://www.yaklass.ru/p/geometria

/10-klass/osnovnye-poniatiia-
stereometriil0438/aksiomy-stereometrii-i-
ikh-prosteishie-sledstviia-9252/re-
c0090990-dec8-4417- 8427-26130c2d5cfd

[Tpsimble ¥ IIIOCKOCTH B
IIPOCTPAHCTBE.
[TapamienbHOCTBIIPSAMBI
X ¥ TUIOCKOCTEH

12

. Poccuiickast 351eKTpOHHAs LIKOJIA

https://resh.edu.ru/subject/lesson/6065/cons
pect/

. SAKnacchttps://www.yaklass.ru/p/geometria

/10-klass/parallelnost-v-
prostranstve10435/opredelenie-i-svoistva-
parallelnosti-priamykh-priamoi-i-ploskosti-
9253/re15895537-90b0-4f1f-b6bd-
4ed1e3c5b600

[lepnenuKynsipHOCTHII
PAMBIX M IUIOCKOCTEN

12

. Poccuiickast 35ieKTpOHHas MIKOJIA

https://resh.edu.ru/subject/lesson/4724/cons
pect/

. SIKmacchttps://www.yaklass.ru/p/geometria

/10-klass/perpendikuliarnost-vprostranstve-
10441/opredelenie-i-svoistva-
perpendikuliarnosti-priamoi-i-
ploskosti12048/re-dd381b8a-49ca-4c6c-
99a9-25390fc5bh39
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VYrusl Mexay NpsSMBIMU
U IUIOCKOCTSIMU

MHoOrorpaHHuku

10
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. Poccuiickast 351eKTpOHHAas LIKOJIA

https://resh.edu.ru/subject/lesson/6083/start
/149229/

. SAKnacchttps://www.yaklass.by/p/geometri

ya/10-klass/perpendikuliarnost-priamykh-
iploskostei-3476/perpendikuliar-i-
naklonnye-ugol-mezhdu-priamoi-i-
ploskostiu-3479

. Poccuiickas QJICKTPOHHAsA IMIKOJIa

https://resh.edu.ru/subject/lesson/6018/cons
pect/221549/

. SIKmacchttps://www.yaklass.ru/p/geometria

/10-klass/parallelepiped-prizma-
piramidaobemy-mnogogrannikov-11037

OO0BEMBIMHOTOI'PAaHHHUKO
B

HOBTOpeHI/IeZ CCUCHUA,
pacCTOAHHUA U YTIIbI

. Poccuiickast 351eKTpOHHAs LIKOJIA

https://resh.edu.ru/subject/lesson/5732/mai
n/

) EKnacchttps://WWW.vaklass.ru/p/qeometria

[10-klass/parallelepiped-prizma-
piramidaobemy-mnogogrannikov-11037

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME
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11 KJIACC

Ne  HaummenoBanmepazne KounvecrBoyacos
o 0B u B JuaexkTpoHHbIe (HU(pPOBbHIE)
I FeMIPOrPAMMbI o cer KonTtpoJsbHbiepad IIpakTHyecknepad oOpa3oBaTe/ibHbIEpecypPChl
OTBI OThI
1. Poccuiickas 3JIEKTpOHHAs LIKOJIA
https://resh.edu.ru/subject/lesson/2031/main/
1 Tenappanenus 12 1 0 2. SKmnacchttps://www.yaklass.ru/p/geometria/9
-klass/nachalnye-svedeniia-ostereometrii-
13313/tcilindr-konus-sfera-13315/re-f78fa3ef-
0945-4686-b080- 5f4e17haf76e
1. Poccuiickas 3JIEKTpOHHAs LIKOJIA
https://resh.edu.ru/subject/lesson/4904/conspe
2 OO6béMbITEN 5 1 0 ct/
2. SKnacchttps://www.yaklass.ru/p/geometria/l
1-klass/nakhozhdenie-obemov-tel-10440
1. Poccuiickas d1eKTpOHHAs IIKOJIA
https://resh.edu.ru/subject/lesson/5724/conspe
ct/
BekTops!l n 2. SKunacchttps://www.yaklass.ru/p/geometria/l
3 KOOPIMHATHI B 10 1 0 1-klass/priamougolnaia-sistemakoordinat-v-
prostranstve-metod-koordinat-
HPOCTPAHCTBE 10439/abstcissa-ordinata-i-applikata-
tochkiprosteishie-zadachi-v-koordinatakh-
9263/re-f0263af6-7a42-4310-a3b5-
3dfbf31a3elb
[ToBTOpEHME,
000
4 000011IcHNE, 7 0 0
CUCTEMATH3AAI3HAHN
u
OBIIEE KOJIMYECTBO
1 34 3 0

YACOB I10 ITPOTPAMME
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBouacos
aTran3 DIeKTPOHHBICN(DPOBLICOOPA30BATEILHBI
n  Temaypoka Bc  Kourpouabnbl | IIpakTHnuyecku A y P p P
YyeHus epecypchbl
/ ero  epaboThI epadoThl
n
OCHOBHBIE ITOHATHS
CTEPEOMETPHUU: TOUKA,
npsiMasi, IJI0CKOCTb,
IPOCTPAHCTBO. https://resh.edu.ru/subject/lessonhttps://mwww.
[TpaBuiia uzo6paxeHus Ha 1 0 0 01.09.20 .
yaklass.ru/p/geometria/10-klass
PHUCYHKaxX: U300pakeHUs 23
IJIOCKOCTEH, Mapaiielib
HBIX TPSAMBIX (OTPE3KOB),
CEpeIUHBI OTpe3Ka
[TonsTHs: IepeceKaronecs
TIIOCKOCTH, HEPECCKAIOIINECH 1 0 0 05.09.20  https://resh.edu.ru/subject/lesson
npsiMasi ¥ TMII0CKOCTb. 23
AKCHOMBICTEPEOMETPUH
08.09.20 ]
EI;KOTOpHeCHeﬂCTBH’ImaKCH 1 0 0 ’3 https://www.yaklass.ru/p/geometria/10-klass
12.09.20 .
Pemmenne 3a1a1 Ha aKCHOMBI 1 0 0 https://resh.edu.ru/subject/lesson
U CIIEICTBUS U3 HUX 23
3HaKOMCTBO C
MHOTOTpaHHHUKAMH.
N306paxenue 1 0 0 15.09.20 = https://www.yaklass.ru/p/geometria/10-klass
MHOTOI'PaHHHKOB Ha 23
pUCYHKaxX
N3o0pakenune
MHOTOIPaHHHKOB Ha 1 0 0 19.09.20 = https://resh.edu.ru/subject/lesson
IIPOEKIMOHHBIX YepTeKax 23
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22.09.20

7 Ky0, ero pa3BépTku U MOAEIH 93 https://www.yaklass.ru/p/geometria/10-klass
& & 26.09.2 .
g  Iupammna, c€ passCprin n 00920 ' 1 iios:iresh.edu.ru/subject/lesson
MOJICIIN 23
29.09.20 .
9 Ce4yeHUIMHOTOrPaHHUKOB 23 https://www.yaklass.ru/p/geometria/10-klass
KonTtponpsHas padora Nel mo
10 rteme «BBenenue B 03.10.20  https://resh.edu.ru/subject/lesson
CTEPEOMETPUION 23
AHanM3 KOHTPOIHHOM
11 ~ PaborsL. Bsaumoe 06.10.20 https://www.yaklass.ru/p/geometria/10-klass
PACIIOJIOKCHHUC IIPAMBIX B 23
MPOCTPAHCTBE
10.10.20 .
12 Hapamneibubienpiveie B https://resh.edu.ru/subject/lesson
IIPOCTPAHCTBE 23
) 13.10.20 .
13 HapaJ'IJIeJ'IBHOCTBTpeXHpﬂMHX 23 https://www.yaklass.ru/p/geometria/10-klass
i 17.10.20 .
14  MHapamnemeHOCTENPAMOI 1 https://resh.edu.ru/subject/lesson
IJIOCKOCTH 23
Yriael ¢ 20.10.20
15 conampapieHHBIMHCTOpOHAM 5 3' ' https://www.yaklass.ru/p/geometria/10-klass
u
16 ~ YTO MEXIy NpSMBIMH B 24.1020 https://resh.edu.ru/subject/lesson
IIPOCTPAHCTBE 23
17 ~ lapamnenbhpienockocty, 21.10.20 https://www.yaklass.ru/p/geometria/10-klass
NXCBONCTBA 23
07.11.20 .
18  Terpasap 93 https://resh.edu.ru/subject/lesson
10.11.202 .
19 Ky6 3 https://www.yaklass.ru/p/geometria/10-klass
20  Tapammenenumnesn 14.11.20 https://resh.edu.ru/subject/lesson
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23

17.11.20 .
21 = TlocrpoeHuecedeHuit 1 93 https://www.yaklass.ru/p/geometria/10-klass
Kontponbnas pabora Ne2 mo
22 teme "IIpsAMBIE M TUIOCKOCTH 1 21.11.20 @ https://resh.edu.ru/subject/lesson
B IIpOCTpaHCcTBE" 23
AHanIu3 KOHTPOJIbHOM
23 | pabotsl. [lepreHAMKYISpPHBIE 1 24.11.20 | https://www.yaklass.ru/p/geometria/10-klass
IpsIMbIE B IPOCTPAHCTBE 23
28.11.20 .
24  lpamwic, 1 https://resh.edu.ru/subject/lesson
napauieIbHBICTNIOCKOCTH 23
01.12.20 .
g5 lIpAMbIe, ICpUIECHAMKYIAPHBIC ¢ https://www.yaklass.ru/p/geometria/10-klass
K IUTIOCKOCTH 23
ITpusnax
26 mepneHIUKYISIPHOCTH 1 05.12.20  https://resh.edu.ru/subject/lesson
IPSIMOM U TUIOCKOCTH 23
Teopema o mpsMoH,
27 mepneHauKyIsSpHOI 1 08.12.20 @ https://www.yaklass.ru/p/geometria/10-klass
MIJIOCKOCTH 23
12.12.2 .
pg  epmenmukynsp u 1 0 https://resh.edu.ru/subject/lesson
HAKJIOHHBIC 23
pg  Paccrosnme oT ToUKM 10 1 19.1220 1 pttps:/iwww. yaklass. ru/p/geometria/10-klass
TJIOCKOCTH 23
i 19.12.2 .
30 ~ Paccrosmme oT mpAmoi 1o 1 9.12.20 https://resh.edu.ru/subject/lesson
TJIOCKOCTH 23
Haxoxnenue yrimoB Mexnay
3l ckpemmBarOIUMUC 1 22.12.20 = https://www.yaklass.ru/p/geometria/10-klass
MPSIMBIMH B KyOe 23
32 HaxoXIEHHE yIJIOB MEXKILY 1 https://resh.edu.ru/subject/lesson
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CKPEILIMBAIOIINMUCS 26.12.20
IpsIMbIMHU B HI/IpaMI/II[e 23
29.12.20
2 .
33  Pemenuesanay 3 https://www.yaklass.ru/p/geometria/10-klass
KonTponbnas pabota Ne3 mo
34 rteme «IlepneHAUKYIAPHOCTD 09.01.20 = https://resh.edu.ru/subject/lesson
MPSAMBIX U IJTIOCKOCTEI» 24
AHanu3 KOHTPOJbHOM
35  paboThl. Yroi Mex1y npsaMoi 12.01.20 = https://www.yaklass.ru/p/geometria/10-klass
U IIOCKOCTBIO 24
16.01.20 .
36  JIByrpaHHBIYToJ o4 https://resh.edu.ru/subject/lesson
HHEL 19.01.2 .
37 | JIMHCHHEIHYTOIIBYIPaHHOTO 9.01.20 https://www.yaklass.ru/p/geometria/10-klass
yria 24
23.01.20 .
3g  1lepneHaMKyISpPHOCTBILIOCKO https://resh.edu.ru/subject/lesson
cTei 24
26.01.2 .
39  lpH3HAKIEPNERMKYIAPHOCT 6.01.20 https://www.yaklass.ru/p/geometria/10-klass
UJBYXIUIOCKOCTEN 24
.01.2 .
40 | Haxoxuenne yrios Mexay 30.01.20 https://resh.edu.ru/subject/lesson
IJIOCKOCTSIMU B KyOe 24
41 | HaxoxaeHWE YTIIOB MEXIY 020220 https://www.yaklass.ru/p/geometria/10-klass
MJIOCKOCTSIMU B ITUpaMUJIE 24
.02.2 .
42 =~ Teopemao 06.02.20 https://resh.edu.ru/subject/lesson
TPEXMEPIEHIUKYIIAPAX 24
09.02.20 )
43  Pemenunesagay ) https://www.yaklass.ru/p/geometria/10-klass
44 | KourponbHas pabora Ned mio https://resh.edu.ru/subject/lesson
TeMe "YTIIbl MeXAY IPSIMBIMU 13.02.20
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U IUIOCKOCTAMMU"

24

AHanu3 KOHTPOJIbHOM

45  pabotsl. [Tonsrue 16.02.20  https://www.yaklass.ru/p/geometria/10-klass
MHOTOTPaHHUKAa 24
46  1lpusma: npamas n 20.02.20 https://resh.edu.ru/subject/lesson
HaKJIOHHAs 24
27.02.2 i
47 ~ boxosaiu nommaz 02.20 https://www.yaklass.ru/p/geometria/10-klass
MMOBEPXHOCTh MTPU3MBI 24
[IpssMoyTobHBIN
48  napamenenumnen u ero 01.03.20  https://resh.edu.ru/subject/lesson
CBOICTBa 24
49  Tlupamuna 25'03'202 https://www.yaklass.ru/p/geometria/10-klass
12.03.2 .
50  1107HAINOBEPXHOCTLIMPaMH 03.20 https://resh.edu.ru/subject/lesson
AbI 24
15.03.2 .
51  llpaBuibhaiu 5.03.20 https://www.yaklass.ru/p/geometria/10-klass
yCceu€HHasTUPAMU/IbI 24
19.03.20 .
52 IlpaBUIBHBIEMHOTOTPAaHHUKU 24 https://resh.edu.ru/subject/lesson
CumMeTpHs B IPOCTPAHCTBE:!
53 OTHOCHUTENBHO TOYKH, 22.03.20  https://www.yaklass.ru/p/geometria/10-klass
NPSIMOM, TNIOCKOCTH 24
o 2.04.2 .
54 | KomTtpomsnas pabora Ne5 mo 02.04.20 https://resh.edu.ru/subject/lesson
TeMe «MHOTOTpaHHUKIY 24
55 | /AHAIN3 KOHTPONLHOH 05.04.20 https://www.yaklass.ru/p/geometria/10-klass
pabotsl. [TonsTue 06 o0beme 24
56 OCHOBHBIECBOMCTBAOOBEMOB 22'04'20 https://resh.edu.ru/subject/lesson
" 12.04.20 .
57  OObémmapasuiesenunea https://www.yaklass.ru/p/geometria/10-klass

24
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16.04.20

58  OObEéMIUpPaMuUIbI 24 https://resh.edu.ru/subject/lesson
. 19.04.20 _
59  OOBEMIIPU3MBI 24 https://www.yaklass.ru/p/geometria/10-klass
23.04.20
60  BoruncieHneo0bEMOBTEN 24 https://resh.edu.ru/subject/lesson
26.04.20
61  PemieHuesanad 24 https://www.yaklass.ru/p/geometria/10-klass
KonTponsHas padora Ne6 1o 30.04.20
62  teme "OGbeMBI 5 4' ' https://resh.edu.ru/subject/lesson
MHOTOTPaHHHUKOB"
[ToBTOpeHnue, 0600IICHNE
63  CHCTeMaTH3aluA 3HAHNH. 03.05.20  https://www.yaklass.ru/p/geometria/10-klass
IToctpoenue ceuenuii B 24
MHOT'OT'PAHHUKE
[ToBTOpenue, o6o0IIeHNE
CHCTEMaTH3alMs 3HAHUH.
64  Beluncnenue paccTosHuin 07.05.20 = https://resh.edu.ru/subject/lesson
MEXAY ABYMS TOYKaMH, OT 24
TOYKHU 10 NPSAMOU
[ToBTOpenue, 0600IIEHNE
CUucreMatTu3anus 3HAHUH.
g5 ~ DPIMHCICHHE PACCTOSHHI: OT 10.05.20  https://www.yaklass.ru/p/geometria/10-klass
TOYKH 0 IMIIOCKOCTH, MCIKIAY 24
CKpCIIUBAOIIUMHCA
MMPAMBbIMHA
[ToBTOpeHnue, 06001EeHNE
CHCTEMAaTH3alMs 3HAHUH.
66  BeruncieHue yrioB Mexy 14.05.20 = https://resh.edu.ru/subject/lesson
CKPELINBAIOIMUCS 24
MMPpAMbIMHA
67  IloBropenue, 0600LIEHNE https://www.yaklass.ru/p/geometria/10-klass
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cUcTeMaTu3aIus
3HaHUW. Beraucienue yrion
MEeXAy IpsIMOHN U
IIJIOCKOCTBIO

[ToBTOpeHmE, 0600IIEHNE
CcHUCTeMaTU3alus 3HaHU.

17.05.20
24

68 1 24.05.20 https://resh.edu.ru/subject/lesson
Brrunciienue yrioB Mexmy 24
IIJIOCKOCTsIMUA
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://resh.edu.ru/subject/lesson

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka: anre6pa 1 Hadalla MaTEMATUYCCKOI'0 aHaJin3a, recOMCTpPHs. FCOMeTpI/IH, 10-

11 xnmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AkunoHepHoe
obmectBo «M3narenbcTBo «IIpocBenieHne)

METOAUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
https://www.yaklass.ru/p/geometria/10-klass,

https://www.yaklass.ru/p/geometria/11-klass,
https://resh.edu.ru/subject/lesson
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