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HOACHUTEJBHASA 3AIIMCKA

['eomeTpust siBisieTcss OAHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CpEIHEro
oO1ero oOpa3zoBaHus, TaKk Kak 00ecreynBaeT BO3MOKHOCTh U3YUYEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH W NPEAMETOB TI'yMaHWUTApHOIO LHKJIA.
[lockonmpky  JOrMYecKoe  MbIIUICHHE,  (opmupyemoe  mpH W3y4YECHHUU
00y4aronMMuUCs MOHATUHHBIX OCHOB N'€OMETPHH, MPHU JI0KA3aTEIHCTBE TEOPEM MU
NOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PEIMIEHUU I'€OMETPUUYECKUX
3aJa4, YMEHHUE BBIIBUTaTb W ONPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
duznyeckux 3amad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eoMeTpusi» Ha yriyOoJEHHOM
YPOBHE — pa3BUTHE WHIUBUAYAJIbHBIX CIOCOOHOCTEH oOOywaroumxcs MpH
M3YYCHHHM TE€OMETPHH, KaK COCTaBIISIONIEH MpeaMeTHONU obnactu «MaremaTuka u
nHpopmaTka»  uyepe3  oOecriedyeHWe  BO3MOXKHOCTH  MPUOOpETEeHUs U
UCIIONIb30BaHUsl OoJjiee TIIyOOKMX TIE€OMETPHUYECKMX 3HaHUUM U JIeUCTBUIA,
CHEU(PUYHBIX T€OMETPUU, 1 HEOOXOIUMBIX JJIsl YCHEIIHOTO MpOo(eCCUOHATIBLHOTO
oOpa30BaHMsl, CBSI3aHHOTO € UCIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3ajlayaMu Kypca TE€OMETpUHM Ha YriayOJNEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIIMBAIOIIMMH Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

paciIMpeHrue NpeICTaBICHU O T€OMETPUM KaK YaCTU MHPOBOW KYJIbTYPHI U
(opMuUpOBaHKE OCO3HAHUS B3aUMOCBSI3H TEOMETPHUH C OKPYKAIOIIIUM MUPOM;

dbopMHpOBaHHWE TPEICTABIECHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIINX MAaTEMaTUYECKUX MOJEIAX, IMO3BOJISIONIMX OMNHUCHIBATH U H3y4daTh
pa3HbIEC SABJICHUS OKPYXKAIOLIEr0o MUpPa, 3HAHWE MOHATUINHOTO arapara Io pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMupoBaHHEe  yMEHHUS  BJQJE€Th  OCHOBHBIMH  TOHATUSIMH O
POCTPAHCTBEHHBIX (PUTYpaX M HUX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX TPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHJapTHBIE CIOCOOBI pELICHUS 33/1aY;

dbopMHpOBaHE YMEHHS PacliO3HABaTh HA YEPTEkKaxX, MOAEISIX U B pEaIbHOM
MHUpPE MHOTOTPAHHUKM M Teja BpAILICHUs, KOHCTPYHUPOBATh TI€OMETPUUYECKHUE
MOJIENH;

¢bopMUpOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpUil, GOpPMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATUKU MpHU
IIPOBEACHUY PACCYKICHUN,

dbopMHpoBaHUE YMEHUS BIAJETh METOJAMH JI0OKA3aTeIbCTB M aJTOPUTMOB
pelIeHus, YMEHUSI UX NPUMEHSITh, IPOBOJUTH JOKA3aTEJbHBIE PACCYXKICHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3a71a4 C IIPAKTUYECKUM COJIEPKAHUEM,
dbopMHpOBaHKE TPEICTABICHUS O HEOOXOAUMOCTH J0KA3aTeNIbCTB IMPHU



000CHOBaHMY MaTEMaTUYECKHUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MIPOBEACHHUH
JNENYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHHE HHTEIUIEKTYaJIbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN 00yYaronuxcsl, NO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHU:
YMEHHUSl PAaClo3HABATh TMPOSIBICHUS TE€OMETPUYECKUX TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEaJbHBIX KU3HEHHBIX CUTYyallUsX U NPU U3YyYEHUU APYTHX
y4eOHBIX TMPEAMETOB, TPOSBICHHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJENUPOBAHUSI PEANBHBIX CUTYallUi, HWCCIEIOBAHHMS TMOCTPOCHHBIX MOJEIIEH,
MHTEPIIPETALNUN ITOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJEP/KAaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpus» B
10-11 knaccax siBasitoTcst: «IIpsiMble U TIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tema Bpamenusi», «BekTopel ©  KOOpPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO tpeboBaHME «yMETh ONEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUM Ha YIIyOJEHHOM YpPOBHE OOy4YEHHs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIep:KaTeIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a
(opMupoBaHHE JIOTUYECKUX YMEHUM  pachpefensercs He TOJbKO IO
COJIepKaTeNNbHBIM JIMHUAM, HO U 10 rojgam odyuyeHus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3ysibTaTaM ocBoeHust DenepanbHON paboueit
MpOrpamMMbl, pacnpeieN€HHbIM MO rojlaM OOy4YeHHs, CTPYKTYpPHUPOBAHO TaKUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MTPUHIIMIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpaliaiuch HEOAHOKPATHO. OTO TO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MOHATHSIMHU M HaBBIKAMH I1OCJIEN0BATEIBHO U OCTYIIATENBHO, C
COOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0y4YaloIMUXCs, pacIupss U yriayOmss
e€, o0pa3ys NPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon K U3y4eHHUIO T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE NO3BOJISIET:

co3maTth  yciuoBus s auddepeHnranud  oOy4eHUs, TOCTPOCHUS
UHAVMBUIYAJbHBIX ~ 00pa30BaTeNIbHBIX MPOTpaMM, OOECHeUuTh YIIyOnEHHOE
M3y4YEeHHE T€OMETPUHU KaK COCTaBIIsIONIeH yueOHoro mpeamera «MaTemaTukay;

HNOJIFOTOBUTH OOYYAlOUIMXCA K MPOJOJDKCHHIO H3YyUEHUS MaTEeMaTHKU C
yuérom BbIOOpa Oyaymiei mpodeccun, obOecnednBas MPEEMCTBEHHOCTb MEXIY
o01uM 1 podeccuoHaIbHBIM 00Pa30BAHUEM.

Ha wusydenue yuebHOro kypca «['eomeTpusi» Ha yriiyOJIE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 gaca (3 yaca B Hezenwo), B 11 kmacce — 102
yaca (3 yaca B HEJIEII0).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE ~ TOHATHS ~ cTepeomeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpanctBo. [loHsATHE 00 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIIECICTBUS U3 HUX.

B3anMmHOE pacmoyioKEHWE MNPSIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuielibHble W CKpellMBaroImuecss npsMble. [IpuU3HAaKM CKpelMBarOIIMXCA
npsAMbIX. [lapannenbHOCTh NPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSAMBIX, HAPALIEIBHOCTD IPSIMOU
U 1iockoctu. [lapamienbHoe W LEHTpPAIbHOE MPOEKTUPOBAHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaieIbHOTO MNpoeKTUpoBaHus. M300pakenue
buryp B mapayiesibHONW MPOEKIUU. YTJbl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJ
MEKy NMPSAMBIMH B MPOCTpPAHCTBE. [lapamienbHOCTh IIOCKOCTEN: MapajiebHbIE
IJIOCKOCTH, CBOMCTBa MapajuIeNIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAaHCTBEHHbIE (UTYpPhl HA IUIOCKOCTH: TETpadJlp, MapajuieJenunes,
MTOCTPOCHUE CCUCHUU.

[TepneHauKyISIPHOCTD MPSIMOM U MJIOCKOCTU: MEPIECHANKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NApaJUICIbHBIE W NEPHEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHNECHANKYISIPHOCTH MNPSIMOM M IUIOCKOCTH, TE€OpeMa O MNpsiMOu
NEPIIEHANKYJIIIPHOU IIJIOCKOCTH. OpTtoroHansHOE IIPOCKTUPOBAHUE.
[lepieHaAUKyYISP M HAKIIOHHBIE: PACCTOSHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE
OT OpAMOA N0  IUIOCKOCTH, Mpoekuuss  (Urypel Ha  IUJIOCKOCTb.
[lepneHaUKYISAPHOCTh  IJIOCKOCTEW: TMPHU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
IockocTer. Teopema 0 TpEX NEPIEHAUKYISAPAX.

Yrael B OPOCTPAHCTBE: Yroia MEXAY MPSIMOM M IUIOCKOCTHIO, JABYI'PAHHBIN
YTOJI, JIMHEWHBIM yTOJl ABYTPAHHOIO yria. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbI.
CBoiicTBa TUIOCKMX YIJI0B MHOrorpaHHoro yriia. CBoiicTBa IUIOCKHX H
JIBYI'PAHHBIX YTJOB TPEXTPAaHHOTO yrija. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapl MHOrorpaHHMkoB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yronpHas
npu3Ma, npsmasi 1 HakJIOHHas MPU3MbI, OOKOBasi U MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenmenunen, NPAMOYrOJbHBIM  MMApauIEJCNUIle] W €ro  CBOWCTBA.
Kparvaiime mnyTm Ha TOBEpXHOCTH MHOIOrpaHHHMKa. Teopema Diepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupammpa: n-yrompHas mnOUpaMuna,
nmpaBuibHass W yced€HHas mnupamuabl. CBoiicTBa pébep M OOKOBBIX T'paHEl
paBWIbHOW nupamMusl. lIpaBuiibHbIE MHOTOTPAHHUKH: TPABUJIbHAS ITPU3MaA U



MpaBUiIbHAs MNUpaMUIa, NpPaBWIbHAS TPEYrojbHas NHpPaMUAa W IPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOIOIPAHHUKAX: OKTa’Jp,
TOJEKa’p U UKOCAP.

Bbruncnenne 31€MEHTOB MHOTIOIPAaHHUKOB: péOpa, JAMaroHaia, YIJIbl.
[Inomans OOKOBOM NOBEPXHOCTH M IOJHOM TOBEPXHOCTH MPSMOMl NPU3MBI,
IUIOIIAh OCHOBAHMI, TeopemMa O OOKOBOMl MOBEPXHOCTH MPAMOW MPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUWIBHOM MHpPaMHIIBI,
TeopeMa O IUIOIIA N YCEUEHHON TUPaMU/IBL.

CuMmmeTprss B INIPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  ITPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPAaBWIBHOM MHOIOIDAHHHMKE: CHMMETpUS
napajuiejenuneaa, CUMMETPHUs NPaBUIbHBIX MPU3M, CHUMMETPHUS MpPaBUIbHOU
MApaMUJIbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B IIPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPBbl KOJUIMHEApHbIC, COHANPABICHHBIE U IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMU: CIIOKEHNE
Y BBIYMTAaHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
yucio. CBoiicTBa ciiokeHUs1 BEKTOpoB. CBOMCTBA YMHOXKEHHSI BEKTOpa Ha YUCIIO.
[lonsAiTME KOMIUTaHApHBIE BEKTOPHI. [IpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamienenumnena. Teopema O pa3oKEHWMM BEKTOpA 10 TPEM
HEKOMIUIaHApHbIM  BekTopaMm. IIpsMoyronbHass  cuctemMa KOOpAMHAT B
npoctpaHcTBe. Koopnuuatel BekTopa. CBsI3b MEXIYy KOOpAMHATAMU BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOoJd Mexay BekTopamu. CKaJsipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpalmeHus

[TonsiTHS: TWIMHApPUYECKAas TIOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTH,
chepruueckas TOBEPXHOCTh, oOOpa3yromme TMoBepxHOCTe. Tema BpaleHHs:
IUJIUHADP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. BzammHOE pacmosioKeHHE
chepsl M TIJIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe. M3oOpaxkenuwe Ten
BpaIlleHUs] Ha TUIOCKOCTH. Pa3BépTka mumuHApa u KoHyca. CUMMETpus cepbl u
nrapa.

O0béM. OcHoBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 o00BEME
NpSIMOYTOJLHOTO Tapajuiesenunena u ciueactBus u3 He€. OO0bEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IWJIMHPA, TUpaMHUIbl U KoHyca. O0BEM IIapa M I1apoBOTO
CETMEHTA.

KoMOwHammu Ten BpalleHHWs W MHOTOTpaHHUKOB. [lpu3ma, BIMcaHHas B
[WIMHIpP, ONWCAaHHAs OKoJio nwiauHapa. Ilepeceuenue cdepbl u 1mapa ¢
iockocThio. Kacanme mapa u cdepbl miockocTeio. [loHATHE MHOTOTpaHHUKA,



OMHCAaHHOTO OKOJO c¢epsl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpaLlCHHUS.

[Tnomans MOBEPXHOCTH IWJIMHAPA, KOHYyCa, TUIOManb chepsl U €€ dacTen.
[Tonobue B mnpocTpanHcTBe. OTHOILIEHHE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEH
nonooHeix Quryp. IlpeoOpazoBanue mnomobusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAlICHUA: CEUYCHHS LUIIMHIpA
(mapajuilenbHO W TEPHEHIUKYJISIPHO OCH), CEUYEHHUs KOoHyca (IapasuiesibHbIe
OCHOBAHHUIO U MPOXOJAIIME Yepe3 BEPIIMHY), CEUEHUS I1apa, METObI MOCTPOCHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEPEHOCa
CEKYILEH IUIOCKOCTH.

BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektopet B mpoctpanctBe. Onepaunu Haj BeKTopamH. BekTopHoe
YMHOXKEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXEHHUA. I[IpsMoyronbpHas
cUcTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznoxkeHne BeKTopa
no Oaszucy. KoopAuMHATHO-BEKTOPHBIA METOJA TpPU PEUICHUH Te€OMETPUUECKUX
3azay.

JIBUKeHUs1 B IPOCTPAHCTBE

JBrxkenust mpoctpancTBa. OToOpakeHus. J[BuXKeHUS U PABEHCTBO (UTYP.
OOmue cBoMcTBa JBWKCHUW. Buapl ABWKEHMI: mapaUleIbHBIA IEPEHOC,
LIEHTpaJIbHAasl CUMMETpHS, 3€pKajbHas CUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nogodus. [Ipsamas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxnaHcKoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh IPAKJAHCKON MO3UIIMKA 00YUYaIOIIETOCs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4l€Ha  POCCHMCKOTO  OO0IIecTBa,  MPEACTABICHHE O
MaTeMaTUYECKNX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHUM,
OpoNEeAYp TpPaKIaHCKOro oOImiecTBa (BBIOOpPHI, OMNPOCHI W JAPYroe), yMEHHUE
B3aUMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C UX
(GYHKIUAMY U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOE BOCTIUTAHNE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaXIAHCKOMW MACHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUUCKOM MaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:

OCO3HAHME JTYXOBHBIX IEHHOCTEH pOCCUUCKOro Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JIOCTWKEHH HAayKM W JIESITEIbHOCTBIO YYEHOTO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO OYIyIIEro;

4) 3cTeTHYeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEUICHUMN, PaCCYKICHUN, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATh MATEeMaTUYECKUE 3HAHUS B
WHTEpecax 3J0pOBOTo M 0€30MacHOr0 00pas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 37I0POBBIO (30pOBOE TMHUTaHWE, COATAHCHPOBAHHBIN PEXHUM 3aHIATHA H
OTJIbIXa, peryisipHasl (pu3nyeckas aKTUBHOCTH), (PU3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATHUSX CIIOPTUBHO-03/J0POBUTEIILHON JIESITEIHHOCTBIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
pasnuyHbiM  cepaM  MPOPECCHOHAITBHONW  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W ©€ MPUIOKECHUSIMH, YMEHHE COBEpINAaTh OCO3HAHHBIA BBHIOOD
Oynymiedt mpodeccud U peaTu30BbIBaTh COOCTBEHHBIC JKW3HEHHBIE TIJIaHBI,
TOTOBHOCTh U CIIOCOOHOCTHh K MaTE€MaTUYECKOMY OOpa30BaHUIO U



caM0O0Opa30BaHUIO Ha MPOTSHKEHHM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTUIO B PELICHUHU TPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HAapaBIeHHOCTH;

7) 3x0JI0THYeCKOe BOCTIMTAHHE:

c(OPMHUPOBAHHOCTh  DKOJIOTHUECKOM  KYJIbTYpPhl, TTOHUMAaHHWE BIUSHUSA
COIIMAJIbHO-PKOHOMHYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHON
Cpelnbl, 0CO3HaHUE TJIO0ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, OPUSHTAITHS
Ha TPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUW JIsg pEImIeHus 3aaad B 0O0JacTH
OKpYXalollled Cpefbl, TUIAHUPOBAHUE TOCTYNKOB M OIIEHKM WX BO3MOKHBIX
MOCJIEJICTBUM ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAaykKu U  OOIIECTBEHHOW  MPaKTUKHU, [OHUMaHUE
MaTEMaTUYECKOM HayKd Kak cepbl 4YeTOBEYECKON IeATEIbHOCTH, 3TAloB €&
pa3BUTUS W 3HAYUMOCTU [JIs Pa3BUTHS UMBWIM3ALHMH, OBJIAJACHUE S3bIKOM
MaTeMaTUKH W MaTEeMaTUYECKON KyJIbTypOll KaK CpEICTBOM IIO3HAHUS MUDAa,
TOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYID M MCCIEAOBATEIbCKYIO JIESITEIHHOCTh
WHJIUBUAYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3zoBble 1ornueckue AecTBU:

BBISBJISIT M XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TOHSATUM, OTHOIICHUNW MEXKIYy TMOHATUAMH, (OPMYJIHUPOBATH
OTpe/ICJICHUS] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAILINUH,
OCHOBaHMs /71 0000IIIEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QopMylIupoBaTh W  MPeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE I OTPUIIATENIbHbIE, €IMHUYHBIC, YACTHBIC U 00III1E, YCITOBHBIC,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJMIOJCHUSAX W YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU st
BBISIBJICHHS] 3aKOHOMEPHOCTEN U NPOTUBOPEY U,

JIeJIaTh BBIBOJBI C KCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKa3aTEIhCTBA MATEMATUYECKUX YTBEPKICHHU I
(TIpsiMbl€ U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4deOHOW 3amadyn (CpaBHUBATh HECKOJBKO
BApUAHTOB  peIlIeHUs, BbIOMpaTh HauOojliee MOAXOASIMMN ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKue 1eiicCTBUS:



WCIIOJB30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUIA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHl,  (UKCHpPYIOIIME  MPOTUBOpEYHe,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (opMUpOBaTh THUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO IO3UIINI0, MHCHHE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, UCCIIEI0BaHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YEeCKOTO 00BEKTa, SIBJICHUS, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOATENFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
IPOBEIEHHOTO  HAOJIOIEHMs, HUCCJIENIOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TakKe BBIIBUTATh
MPEOJIOKEHUSI O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmei:

BBISIBIIATH Je(UIIUTH UHPOPMALIMU, TAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIs1 PELIECHUA 3aa4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AaHAM3UPOBATb,
CUCTEMAaTU3UPOBATh M HUHTEPIPETUPOBATH HH(POPMAIUIO PA3IUYHBIX BHUAOB H
dbopm npeacTaBIeHuUS,

CTPYKTYPHPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B PA3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMaru 1o CaMOCTOSATENIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHUKATHBHBIE YHHBEPCAJbHbIE YUeOHbI€e JelicTBHS

OOmenue:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeJasIMHA OOIIECHHS, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHHS B
YCTHBIX U TMHUCHMEHHBIX TEKCTax, JIaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3a7auH,
KOMMEHTHUPOBAThH NMOJYUYCHHBIN pe3yJIbTar;

B X0JI€ OOCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOW TEMBHI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBATh WJIEH, HAalleJICHHbIE Ha TTOMCK
pELIEHUsI, COIMOCTABIISITh CBOU CYXIEHHUS C CYXKICHUSMU JIPYTUX YYaCTHUKOB
nauanora, oOHapy>KUBaTh Pa3jIMYMe M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
dbopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUSI,;

MPEACTABIATh PE3YJIbTAThl PELICHUs 3aJaud, IKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYE€TOM 3a1ad
MIPE3CHTAIUUA U OCOOEHHOCTEH ayUTOPHH.

PeryisiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBHUSA
Camoopranusanms:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUSI 3a/1a9d, BEIOMpPATh CIIOCOO peIlieHus ¢
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHHM C Y4éTOM HOBOM MH(pOpMaIIIH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJLJIEKT:

BJIaJIcTh ~ HaBbIKAMHU  TIO3HABaTeJbHOW  pedeKCMHu  KaK  OCO3HaAHUS
COBEpIIIaeMbIX JCHCTBHI W MBICIUTEIIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIIAJCTh
criocodbamMu CaMOIIPOBEPKH, CAMOKOHTpPOJIA Mpolecca U pe3yjbTara pelIeHUs
MaTEMaTUYECKON 3a4auH;

MPEABUJICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a7a4H,
BHOCHUTHh KOPPEKTHUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaiJICHHBIX OIKNOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JAEATEIbHOCTU, HAXOAUTh OLINOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHMMATh M HUCIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON U WHIWBHUAYyaJbHOU
paboThl MpHU pEIICHHH Y4yeOHBIX 3a/lady, MPUHUMATh 1€JIb COBMECTHOM
NEATEIbHOCTH, TUIAHUPOBATh OPTaHU3aAIlMI0 COBMECTHOU pabOThI, paclpenesiarh
BUJIBI pabOT, JOrOBapuUBaThCA, OOCYXKAaTh IMPOIECC M pe3yiabTar pabdoThl,
000011aTh MHEHHUS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (0OCYkJeHUsS, OOMEH MHEHHIA,
«MO3rOBBIE€ IITYPMB» W WHBIE), BBHINOJIHATH CBOK 4YacThb paboOThl W
KOOPJAWHUPOBATh CBOM JCHUCTBUS C JPYTMMHM YJICHAMU KOMAaHJbl, OIICHUBATh
Ka4yeCcTBO CBOEr0 BKJIaJia B OOIIUH MPOAYKT IO KPHUTEPHSIM, CPOpMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K koniy 10 kyacca oOydarouiuiicst HAy4YUTCS:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMH TIOHSTHUSIMU CTEPEOMETPUU TMPHU
pelIeHnH 3aa4 U MPOBEICHUY MaTEMAaTUUYECKUX PACCyKICHUM;

e TMPHUMEHATh AKCUOMBI CTEPEOMETPUU U CJIEACTBUS M3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OIEPUPOBATH TMOHSITUSAMH, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXKIY MPSAMBIMH B MPOCTPAHCTBE, MEXKAY NPSIMON H
IJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMU,



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIC BHJbl MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napajijiesienune, Kyo);

e KJIACCH(UIIMPOBATh  MHOTOTPAaHHUKH, BBIOMpAass  OCHOBAHUSA  JIA
KJaccu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSMHU, CBSI3AHHBIMH C  CEUECHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napasuiesibHOE, LEHTPaJIbHOE u OpTOTOHAJIBHOE
MPOEKTUPOBAHKNE (PUTYP HA MIOCKOCTh, BBIMOJIHATH U300paKEHUST PUTYP
Ha TUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAaHHUKOB Pa3JIMYHBIMA METOJAMH, BBITIOIHATH
(BBIHOCHBIE) TIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIOHIAAM  TMOBEPXHOCTEM  MHOTOTPAHHHMKOB  (TpHU3Ma,
MUpaMUJia), TCOMETPUUECKUX TEJ C MPUMEHEHUEM (POPMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTh CHMMETPUH, LEHTP, OChb U IUIOCKOCTh CHUMMETPUH
duryps;

e CBOOOJIHO OIEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B POCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HAJlI BEKTOPAMU,;

e pemaTh 3aJaud Ha JI0KA3aTEJIbCTBO MATEMATHUYECKHX OTHOUIEHUH H
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH, MPUMEHSS H3BECTHBIE METO/IbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3a71a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPHUMEHATh NPOCTEUIIME NPOTPaMMHBIE CpPEICTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJICKaTh, NPeOOpPa3OBBIBATH M HWHTEPIPETUPOBATH HUH(OpMALMIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
yepTeKax U pUCYHKAX;

e TMPHUMEHATH I[OJYYECHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHAJM3UPOBATh peajlbHbIE CUTYyallUH, MPUMEHSATh U3YYCHHBIC TOHSATHUS B
mpolecce IMOMCKa  PEelIeHUsT MaTeMaTHuecku  chOpMYIUPOBAHHOU
mpoOIeMbl, MOJACIUPOBATh pPEATbHBIE CHUTYyallMd Ha $S3bIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJIENIU C WCIOJIb30BAaHUEM T€OMETPUUYECKUX
MOHATUN M TEOopeM, ammapara aiareOphl, pemaTh MPaKTHYECKUE 3a7adu,
CBSI3aHHBIC C HaX0XKICHUEM I€OMETPUYECKUX BEJIMUUH;

e HMETh MPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TE€OMETPUHM KaK
COCTaBHOM 4acTy (PyH1aMEeHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiacca o0y4aronuiicst Hay4uTCs:



CBOOOJHO OIEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMA C HHWJIUHIAPUYECKOU,
KOHUYECKOM U cepuyeckord MMOBEPXHOCTIMH, OOBSCHATH CIOCOOBI
MOJIy4ECHUS;

OIEepUPOBATh MOHATUSAMHU, CBSI3aHHBIMU C TEJIAMH BpPAILLECHUS: IIWIHHAPOM,
KOHYyCOM, c(hepoit u mapom;

pacmo3HaBaTh Tena BpamieHus (LMUIUHAP, KOHyC, cdepa U Iap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHUSI TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U TIIOCKOCTH;
BBIYHCIIATh BEJIMYHUHBI HJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHHS,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYT;

CBOOOJIHO OIEpPUPOBATH MOHITHUSMH, CBA3aHHBIMU C KOMOWHALMSMU Tel
BpallleHUsI 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHHUK, BIUCAaHHBIA B cdepy U
OMMCaHHBIA OKOJIO cdepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJIO
BpAILICHHS;

BBIYHCIIATh COOTHOIICHUSI MEXTY IJIOIMIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300paxarh u3ydyaeMble (DUTYpPHI, BBIOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH M TMPEOOpPa30BBIBATH HH(OpMAIUIO O
MPOCTPAHCTBEHHBIX TIeOMETpUYecKuX (urypax, NpeACTaBICHHYIO Ha
yepTexax U pUCYHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTRE;

BBITIOJIHATH OTIEPAIIMU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelath reOMeTPUUYECKHUE 3a]ja4i Ha BHIYUCIICHUE YTII0B MEXKIY MPSIMBIMU
U TUIOCKOCTSIMU, BBIYMCIEHUE PACCTOSHHN OT TOYKH A0 IUIOCKOCTH, B
L[E€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/Ia MPU PEUICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBA3aHHBIMU C JBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

BBITIOTHATh M300paX€HUsT MHOTOTPAaHHUKOB M TeJl BpalleHUs TpH
MapajuIEIbHOM  TIEPEHOCE, LEHTPAJIbHOM CUMMETPUHU, 3E€PKAIBHOU
CUMMETPHH, IPHU TTIOBOPOTE BOKPYT MPSAMOU, PeoOpa3oBaHUs TO100US;
CTPOUTH CEYEHUS]I MHOTOTPAHHHMKOB M TEJ BPAILCHUS: CEUCHUS LIMJIMHAPA
(mapaJuienTbHO U NEPIEHIUKYIISIPHO OCH), CEUCHUSI KOHYyca (TapajuiesibHbIe
OCHOBAHMIO U MPOXOAIINE YepPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUS CEUYECHMI: METOJA CJEeJ0B, METO]
BHYTPEHHETO POCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

MPUMEHATh TeOMETpHUeCKHe (DAKTBI NJIs PEIICHUS CTEPEOMETPUUECKHIX
3a7a4, MPEAINOJNAralolIuX HECKOJbKO IIaroB pELICHUS, €CIU YCIOBUS
NPUMEHEHUS 3a/IaHbl B SIBHOM U HESIBHOU (opMme;

pemarp 3aJa4d Ha J0Ka3aTEIbCTBO MATEMaTUYECKUX OTHOIIEHUH U
Hax0>XJICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHATH MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 33/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHWS HA  IPaKTHKE:  CpPaBHUBATb,
aHaJM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYAllUH, IPUMEHATh U3yYCHHBIC
MOHATHUS, TEOPEMBI, CBOMCTBA B NPOLECCE IIOMCKA  PEIICHUA
MaTteMaTu4ecku  chOpPMYJIUPOBAHHOM  MPOOJIEMBI, MO/JIEITUPOBAThH
pEAIbHBIE CUTyallUH HA S3bIKE T€OMETPHH, HMCCIENOBATH IMMOCTPOCHHBIE
MOJIEJIA C HCHOJIb30BAHUEM T'€OMETPUYECKUX IIOHATUA U  TEOPEM,
anmapara aiureOpbl, pemaTh MpaKkTUYECKHe 3a7aud, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEJIUYHH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosaunuyecrBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Konrpoabnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 B 2 1
BEICITHE B CTEPCOMETPHIO 3 https://lesson.edu.ru/02.3/10
BzaumHoe pacnosioxkeHue npsiMbIx B bubnnoreka [JOK
2 6 1
MIPOCTPaHCTBE https://lesson.edu.ru/02.3/10
[TapamienbHOCTh NPSMBIX U IVIOCKOCTEN B bubnnorexa HOK
3 8
MIPOCTPaHCTBE https://lesson.edu.ru/02.3/10
4 [IepnieHUKYIAPHOCTD NPSMBIX U o5 bubnuoreka [JOK
IJIOCKOCTEN B TPOCTPAHCTBE https://lesson.edu.ru/02.3/10
bu6nmoreka [JOK
5 16 1
Y TIIBL 11 pACCTOSHHS https://lesson.edu.ru/02.3/10
bu6nmoreka [JOK
6 Mrororpariict ! 1 https://lesson.edu.ru/02.3/10
bu6mmoreka [JOK
! Bexropst B npoctparictae 12 https://lesson.edu.ru/02.3/10
8 [ToBTOpEHmE, 060OIICHNE M CUCTEMATH3AITUS 5 5 bu6mmoreka [JOK
3HAHUU https://lesson.edu.ru/02.3/10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasreie | Tpaxriseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIE
padoThI padoTshI pecypenr
1 AHaMTHYECKAsi TEOMETPHS 15 1
9 [ToBTOpEHHE, 06o6meH1:Ie u 15 1
CUCTEeMAaTH3alMsl 3HAaHHUHA
3 O0bEéM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHwMe, 06o6meHI/UIe u 17 9
CUCTEMAaTH3AIIHsI 3HAHHIA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hdara uudposeie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE ITpaBHJIa U300paKEHUS HA
1 PUCYHKE IJIOCKOCTH, MapaljeIbHbBIX 1 bubnunoreka [JOK
MPSAMBIX (OTPE3KOB), CEPEIUHBI 01.09.2023 | https://lesson.edu.ru/02.3/10
OTpe3Ka
[ToHsATHS CTEpEOMETPHH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
9 OcHOBHBIE NTpaBUJIa U300PAKEHUS HA 1 bubnmnoreka [JOK
PUCYHKE IIJIOCKOCTH, MApaIeIbHbBIX 04.09.2023 | https://lesson.edu.ru/02.3/10
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsaTHA: nepecekarommecs
3 TIJIOCKOCTH, TIEPECEKAIOIIHECS 1 bu6mmoreka [JOK
npsiMasi ¥ IIIOCKOCTh; 06.09.2023 | https://lesson.edu.ru/02.3/10
MOJIYTIPOCTPAHCTBO
[TonsTus: nepecexaronmecs
4 IJIOCKOCTH, IEPECEKAIOIINEecs 1
npsiMasi ¥ MI0CKOCTb; 08.09.2023
MOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE
S) MPOCTEUIINX MPOCTPAHCTBEHHBIX 1 bubmmorexa LIOK
11.09.2023 | https://lesson.edu.ru/02.3/10
¢buryp, HECYIECTBYIOMNUX 00BEKTOB
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MHororpaHHUKH, H300paXKeHnE
HPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOINUX 0OBEKTOB

13.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

15.09.2023

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

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

18.09.2023

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cnenctBus u3 HUX. CriocoObl 3aaHus
IIPSIMBIX U INIOCKOCTEHN B
npoctpanctBe. O003HaYCHUS
MPSAMBIX U IJIOCKOCTEN

20.09.2023

10

N306paxkenne ceuyeHunii mupamMuibl,
Ky0a U pU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHU A MOJTYUCHHBIX
II0cKoCTel. PackpammBanue
MOCTPOSHHBIX CEUEHHUH Pa3HbIMU
[[BETaMU

22.09.2023

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

11

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3Mbl, KOTOPBIE POXOJIAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHU A MOJTYUCHHBIX
IJI0CKOCTeN. PackpammBanue
IMOCTPOCHHBIX CeYeHUM Pa3sHBIMU
IBE€TaMHu

27.09.2023

12

N3o0pakeHne ceueHnit MIpaMu/Ibl,
KyOa ¥ MPU3MBbI, KOTOPBIE TIPOXOISAT
gepes ux péopa. M3obpaxkenue

29.09.2023



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

HepeceyeHus MoJIy4YeHHbIX
mI0ckocTeil. PackpammuBanue
IMOCTPOCHHBIX CEUCHUM pasHbIMU
OBE€TaMH

13

N3o0pakeHne ceUeHn MIpaMuIbl,
Ky0a U IPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3o0paxenue
nepeceyeHus MoayYEHHBIX
IJI0CKOCTeN. PackpammBanue
MMOCTPOCHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

04.10.2023

14

Merton cnefoB Ajist TOCTPOSHUS
CEeUeHUU

04.10.2023

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

15

Meton cienoB Uit IOCTPOEHUS
cedeHuil. CBOMCTBA NEpECEUCHUN
MPSIMBIX U IIJIOCKOCTEMN

06.10.2023

16

Meton crnenoB Uit IOCTPOEHUS
cedeHuil. CBOMCTBA NEPECEUECHU
MPSIMBIX U IJIOCKOCTEMN

11.10.2023

17

[TocTpoenue ceueHuii B mupamuie,
KyOe 1o TpéM TouKaM Ha pEbpax.
Co3naHne BBIHOCHBIX YEPTEXKEN U
3aMuCh IIaroB MOCTPOSHUS

11.10.2023

bu6mmoteka [IOK
https://lesson.edu.ru/02.3/10

18

[TocTpoenue ceueHuii B mupamuie,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3naHne BBIHOCHBIX YEPTEXKEN U
3aIKCh MIaroB MOCTPOSHUS

13.10.2023

19

ITocTpoeHue ceyeHui B mUpaMue,
KyOe mo TpéM Toukam Ha péopax.

18.10.2023



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

CozaHue BBIHOCHBIX YEPTEXKEHN U
3aIKCh IIAarOB MOCTPOCHHUS

20

[TocTpoenue ceueHuii B nupamu/ie,
KyOe 110 TpéM TOUYKaM Ha péOpax.
Co3aHue BEIHOCHBIX YEpPTEKEN U
3aMuCh MIaroB MOCTPOEHUS

18.10.2023

21

[ToBTOpenue mranumerpuun: Teopema
O MIPOIOPLIMOHABHBIX OTPE3KaX.
[Tonobue TpeyroibHUKOB

20.10.2023

22

[ToBTOpenue mranumerpuun: Teopema
Menenas. Pacuersl B cCUCHUSIX HA
BBIHOCHBIX YepTexkax. Mcropus
Pa3BUTHS TUIAHUMETPHUH H
CTEpPEOMETPUU

25.10.2023

23

Kontponbnas pabota "AKcHOMBI
|y p
crepeomerpun. Ceuenuns"

25.10.2023

24

B3aumHoe pacnosnoxeHue npsMbIx B
npoctpancTse. CKpenBaronmecs
npsmele. [Ipuznaku
CKPEIMBAIOIINXCS MPSMBIX.
[TapannensHble npsiMbie B
IIPOCTPAHCTBE

27.10.2023

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

25

Teopema o CyllleCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOU
MapajuIeIbHON TaHHOW IIPSIMOM,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKALLEH Ha
JTAHHOU mpsAMoil. Jlemma o
[IEPECCUCHUH apAIIICIIBHBIX IPSIMBIX

08.11.2023

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



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

IIJIOCKOCTBIO

26

[TapamienbHOCTB TPEX MPSMBIX.
Teopema 0 TpEX MmapaIeabHbIX
npsambIX. Teopema o
CKPEILIMBAIOIIUXCS MPSIMBIX

08.11.2023

Bbu6mmorexa [JOK
https://lesson.edu.ru/02.3/10

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJLJIEILHOTO
npoektupoBanus. U300paxenue
pasHbIX (UTYp B MapajielbHON
MIPOECKLNU

10.11.2023

bub6mnoreka [IOK
https://lesson.edu.ru/02.3/10

28

[HenTpansHas npoekuus. Yroiu ¢
COHAIIPaBJICHHBIMHU CTOPOHAMMU. YTOI
MEXy IPSIMBIMU

15.11.2023

bub6mnoreka [IOK
https://lesson.edu.ru/02.3/10

29

3agaun Ha TOKA3aTeIbCTBO U
HCCIIEIOBaHUE, CBS3AHHBIE C
PacToNI0KEHUEM MPSMBIX B
MPOCTPAHCTBE

15.11.2023

30

[TonsATHA: MapauIeIbHOCTD NPSAMOMN U
IIJIOCKOCTH B IpocTpaHcTse. [Ipn3Hak
[apaJUIEIbHOCTH MIPSIMON U
miockoctu. CBoiicTBa
[apaJUIEIbHOCTH IPSIMON U
IIJIOCKOCTH

17.11.2023

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

31

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIC C [1APaJUIEIBHOCTHIO
IPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

22.11.2023

32

[TocTpoeHue ceueHus, TPOXOISIIETO

bu6mmoreka [IOK
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yepes JaHHYIO MPSIMYI0 Ha YepTexXe U
MapayIeIbHOIO IPYTOM MPSIMOM.
Pacuér oTHOLIECHMIT

22.11.2023

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

33

[MapannenbHas MpoeKIus,
PUMEHEHHE IS TOCTPOCHHUS
ceueHMii Ky0a U mapajuiesenumnesa.
CaoiicTBa napasuienenumnena u
PU3MBI

24.11.2023

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

34

[TapamienbHbIE TUIOCKOCTH.
[Ipu3Haky napamiebHOCTH ABYX
IJIOCKOCTEH

29.11.2023

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

35

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MIPOXOAAIIEH Yepe3 TOUKY, He
MIPUHAJUISKALYIO JAHHOU MIIOCKOCTH
U CIEACTBUSA U3 HEE

29.11.2023

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

36

CaoiicTBa napamienbHbIX
IUIOCKOCTEH: 0 MapajiebHOCTH
NPSIMBIX TIEpeCeUeHUs IpU
NepeceueHu ! ABYX MapaiebHbIX
IIJIOCKOCTEMN TpeThen

01.12.2023

bu6mmoteka [IOK
https://lesson.edu.ru/02.3/10

37

CaolicTBa napaienbHbIX
TUIOCKOCTEH: 00 OTpe3kax
napajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXIY
napajyuiebHBIMU MIJIOCKOCTSIMU; O
MEePECEUCHUU TIPSMOU C IBYMSI
MapajuieIbHbIMU INIOCKOCTSMHA

06.12.2023

bu6mmoteka [IOK
https://lesson.edu.ru/02.3/10

38

[ToBropenue: Teopema ITudaropa na
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IIJIOCKOCTH

06.12.2023

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

08.12.2023

40

CaoiicTBa Ky0a 1 IPSIMOYTOJIbHOT'O
napaesenumnena

13.12.2023

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

41

Boruncnenue 1MH OTpe3KOB B KyOe
U IPSMOYTOJIbHOM NapaJuleIeUIe e

13.12.2023

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocTy. [IpusHak
NIEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJIOCKOCTH

15.12.2023

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

43

[lepneHMKyIAPHOCTD NPSMOM U
mockoctH. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IIJIOCKOCTH

20.12.2023

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIECHAUKYIIAPHON
K IUIOCKOCTH

20.12.2023

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

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IpsAMBIC B MHOT'OI'paHHUKAX

22.12.2023

46

IInockoctu u NEPNCHAUKYIAPHBIC UM
IpsAMBIC B MHOT'OI'PpaHHUKAX

27.12.2023

47

[lepnieHIuKynsIp M HAKIOHHAS.
ITocTpoenue neprneHuKysipa us
TOYKH Ha MPSIMYIO

27.12.2023

bu6mmoteka [IOK
https://lesson.edu.ru/02.3/10

48

[lepnieHqUKyISIp U HAKJIOHHAS.
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ITocTpoeHue nepneHauKyIIsapa us3
TOUYKHU Ha MPSIMYIO

29.12.2023

Teopema o TpEx neprneHIuKyIsIpax

Bbu6mmorexa [JOK

49
(mpsimast 1 oOpaTHasi) 10.01.2024 | https://lesson.edu.ru/02.3/10
50 TeopeMa o TpEX NepreHIUKYIIpax
(npsimast u oOpaTHas) 10.01.2024
51 Yron Mexay CKpeumBarOIMUCS bubnuoreka [JOK
MPSMBIMU 12.01.2024 | https://lesson.edu.ru/02.3/10
[Touck nepneHANKYISIPHBIX TPSIMBIX
52
C HOMOHII:I(S NEePIEHIUKYISPHBIX 17.01.2024
IJI0CKOCTEH
53 OproroHanbHOE TPOSKTHPOBAHNE bubamorexa LTOK
P P P 17.01.2024 | https://lesson.edu.ru/02.3/10
[Toctpoenue ceuenuii kyoa, IpU3MBL,
54 MPaBUWIBHON MTUPAMHJIBI C TIOMOIIBIO bubmorexa OK
P up ! - 19.01.2024 | https://lesson.edu.ru/02.3/10
OpPTOTOHAJILHOM MPOEKINH
[Toctpoenue ceuenunii kyoa, MpU3Msl,
55 7
MIPaBUIIbHOMN HI:IpaMI/II[LI C TOMOILBIO 94.01.2024
OpPTOTOHAJILHOM MPOEKINH
CummeTpus B IpOCTPaHCTBE
56 OTHOCHUTEJIBHO TIOCKOCTH. bubnuoreka [IOK
[TnockocTn cummeTpuii B 24.01.2024 | https://lesson.edu.ru/02.3/10
MHOTOTpaHHUKAX
[Ipu3Hak nepreHauKyIspHOCTH
57 MPSIMOM U TJIOCKOCTHU KakK CJe/ICTBHE 96.01.2024
CUMMETpUU
58 IIpaBUIIBHBIE MHOTOIPAaHHUKHU. bubnuoreka [IOK
Pacuér paccrosinuii OT TOUKH 10 31.01.2024 | https://lesson.edu.ru/02.3/10
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IIJIOCKOCTH

59

[IpaBuUILHBIE MHOTOTPAaHHUKH.
Pacuért paccTostHuii OT TOUKHU 10
IUIOCKOCTH

31.01.2024

60

CriocoObl OIyCTHTD
MEePIEHIUKYISIPbl: CHMMETPUS, CJIBUT
TOYKH 110 MapaJiIeIbHON NPAMOM

02.02.2024

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHUE PACCTOSIHUM

07.02.2024

62

Kontponbnas padota "B3anmHoe
PacIoJIOKEHUE TPSIMBIX U
IJIOCKOCTEH B IpoCTpaHCTBE"

07.02.2024

63

[ToBTOpEHME: Yron Mexay NpsSMbIMU
Ha TUIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJLHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

09.02.2024

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMUCA IPSAMBIMU B
MIPOCTPAHCTBE

14.02.2024

65

I'eomeTpuueckue MeTob1
BBIYHMCIICHHS YTJIa MKy MPSMBIMU B
MHOTOTPaHHUKAX

14.02.2024

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

66

JIByrpanHsbIi yroy. CBOMCTBO
JIMHENHBIX YIJI0B ABYTPAHHOTO yIia

16.02.2024

bu6mmoteka [IOK
https://lesson.edu.ru/02.3/10

67

[TepnenquKkynsipHBIC TIIOCKOCTH.
CaoiicTBa B3aUMHO
MEPIEHIUKYISIPHBIX MNIOCKOCTEN

21.02.2024

bu6mmoteka [IOK
https://lesson.edu.ru/02.3/10

68

IIpu3Hak neprneHIuKyIspHOCTH

Bbubmmoreka [JOK
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IJIOCKOCTEH; Teopema o psIMOi
IIepeCeUYCHUs ABYX IUIOCKOCTEH
NEPIEHIUKYJIAPHBIX TPEThEN
IJIOCKOCTH

21.02.2024

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

69

[IpsimoyTrobHBIN MapalIeenuIen;
KyO; U3MEpPEHUs, CBOICTBa
MPSIMOYTOJIBHOT'O Mapaieienumnena

28.02.2024

70

Teopema o nuaronanu
IPSIMOYTOJIBHOTO MapajuleIenuIena u
ClIeICTBUE U3 HEE

28.02.2024

71

CrepeomeTpuuecKue U MpUKIIa HbIC
3a71a4M, CBA3aHHbIEC CO B3aUMHBIM
pAaCIIOI0KEHUEM NPSIMBIX U
IIJIOCKOCTH

01.03.2024

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsIMbIE, MMAPAIJIENBHBIE TITIOCKOCTH B
CT aHI[apTHI)IX MHOFOFpaHHI/IKaX

06.03.2024

73

[Tapa napasmienbHbIX IIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX,
pacCTOsTHUE MEXKIY
CKPEIIMBAIOIINMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUIX

06.03.2024

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

74

Paccrosame oT TOUKH J0 IINIOCKOCTH,
pacCcTossHuC OT HpHMOfI A0 IIIIOCKOCTH

13.03.2024

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

75

Beluncrnenue paccTosHUN MEXIY
CKPELIUBAIOIIUMHUCS NIPSIMBIMU C
IIOMOILBIO NIEPIEHANKYJISPHON
IIJIOCKOCTH

13.03.2024
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TpéxrpanHblil yroj, HEpaBEHCTBA JJIst
TpeXrpaHHbIX yrioB. Teopema

Bbubmmorexa [JOK

76 [Mudaropa, TeopemMbl KOCUHYCOB U 15.03.2024 | https://lesson.edu.ru/02.3/10
CHUHYCOB JUIsl TPEXTPAHHOTO yIJia

77 DneMeHTHI ChePUIECKON TeOMETPHH:
reoJIe3NYeCKUE JIMHUYU Ha 3emie 20.03.2024

78 KonrponsHas padora "Yribl u
paccrosiHus" 20.03.2024

79 CucremaTu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3JIeMeHTHI" 22.03.2024

80 [Iupamuna. Buasl nupamu. bubnuoreka [JOK
[IpaBuiibHas nupamuia 03.04.2024 | https://lesson.edu.ru/02.3/10

81 IIpusma. [Ipsimas u HakJIOHHAA bubnnoreka [JOK
npu3Mel. [IpaBunbHas npusma 03.04.2024 | https://lesson.edu.ru/02.3/10
[IpssMo#t napainenenunes,

82 Engoyroanbm napasesenurnes, 05.04.2024

83 Boinykiible MHOTOIpaHHUKH. bubnuoreka [IOK
Teopema Diinepa 10.04.2024 | https://lesson.edu.ru/02.3/10
BeImmykiiple MHOTOTpaHHHUKH.

4 T Ma Du . [IpaBusnibHbIC U

° nzislip:B?m:}elzfe MIE)(E)‘FO;;&HHT/IKI/I 10.04.2024

85 KonrtponsHas pabora
"MHororpaHHuKu" 12.04.2024

86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B bubnuoreka [JOK
MPOCTPAHCTBE 17.04.2024 | https://lesson.edu.ru/02.3/10

bubnuoreka [IOK
87 CyMMa BeKTOpoR 17.04.2024 https://lesson.elju.ru/02.3/10
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bu6mmoreka [IOK

88 Pasnocts BekTOpoB 19.04.2024 | https://lesson.edu.ru/02.3/10
89 IIpaBuio mapaieaenumnena buGnnorexa [IOK
p P A 24.04.2024 | https://lesson.edu.ru/02.3/10
90 VYMHOKEHME BEKTOpA HA YUCIIO Bubmrorexa IOK
p 24.04.2024 | https://lesson.edu.ru/02.3/10
Paznoxenue BekTopa 1o 6a3ucy Tpéx
91 BEKTOPOB, HE JISKAIUX B OTHOM bubmmorexa [IOK
PO®, H A 26.04.2024 | https://lesson.edu.ru/02.3/10
IUIOCKOCTH
92 CkaapHoe IIPOu3BeICHUE bubmmorexa LOK
P P A 03.05.2024 | https://lesson.edu.ru/02.3/10
93 Brrunciienue yria Mexay BEKTOpaMu bub6mnoreka [IOK
B IIPOCTPAHCTBE 08.05.2024 | https://lesson.edu.ru/02.3/10
94 IIpocreine 3agaun ¢ BEKTOpaMHU bubmorexa HOK
P A P 08.05.2024 | https://lesson.edu.ru/02.3/10
95 IIpocreimme 3agaun ¢ BEKTOpaMu 10.05.2024
96 [Ipocreiimme 3amaun ¢ BEKTOpaMu 15.05.2024
97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 15.05.2024
98 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHWUM 17.05.2024
99 O0001IeHre U CUCTEMAaTU3aIIH
3HAHUH 22.05.2024
100 CraproBasi KOHTpOJBHas paboTa 97 09.2023
101 Hroroas koHTponbHAs paboTa
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22.05.2024

102

O0001IeHYE ¥ cCUCTEMAaTU3 AL
3HAHUH

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Hara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero u3yueHusi | oOpa3zoBaTe/ibHbIe
padoTshI padoThI
pecypcsbl
1 [ToBTOpenue Tembl "KoopaunaTel BeKTOpa 1
Ha IJIOCKOCTHU U B TPOCTpPaHCTBE"
9 [ToBTOpenue Temsl "CkansgpHoe 1
MPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Temsbl "Briuucnenue yria 1
MEXJ1y BEKTOpaMH B IIpocTpaHCTBe"
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHE TUIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE TUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenue 1
8 JIuHeliHbIE HEPABEHCTBA, JINHENHOE 1
porpaMMHUpPOBaHUE
9 JIuneliHbIE HEPABEHCTBA, JIMHEMHOE 1
MIporpaMMHUpPOBaHUE
10 AHaJIUTHYECKHE METOABI pacdy€Ta yria 1
MEXIy TPSIMBIMH B MHOTOTpaHHUKAX
1 AHanUTHYECKHEe METO/IbI pacuéTa yria 1
MEXy IIJIOCKOCTSIMU B MHOI'OTPaHHUKAX
12 ®dopmyra pacCTOSHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAWHATAX

Haxosaenue paccTossHUiM OT TOYKHU 10

13 MIJIOCKOCTH B KyOe

14 Haxoaenue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KoHnTtposbHas pabota "AHamuTudeckas
reoMerpust”

16 CedeHust MHOTOIPAaHHHUKOB: CTaHJApTHBIC
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIEJIOB
CedeHust MHOTOIPAaHHHUKOB: CTaHapTHBIE

18 IUIOCKOCTH, MePEeCceUeHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NpsMbIE U TUIOCKOCTH:
napajelibHble CeUeHUS

20 [TapannensHble TpsSMbIE U TNIOCKOCTH:
pacu€T OTHOLIECHHI
[TapannenbHble NpsIMbIE U TUIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIUMUCS
TPSIMBIMHA
[lepneHnuKyIsIpHBIE IPSIMBIE U

29 IUIOCKOCTH: CTaHAAPTHBIE Mapbl
NEePIEHIUKYISPHBIX TNIOCKOCTEH U
MPSIMBIX, CHMMETPHUH MHOTOTPAHHHUKOB
[lepneHauKymIsipHbIE IPSMBIC U

23 MJIOCKOCTH: TEOPEMA O TPEX
HepreHINKYIspax

24 [lepneHIUKYISIPHBIE IPSMBIC U




IIJIOCKOCTH: BBIYUCJIICHUSA OJINH B
MHOTI'OI'pPaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (JOPMYJIBI JJIS
TJI0MIAIEH, COOOpaKEHUS MOA00US

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYJIIBI 1151
TIonIaiel, cooOpaskeHus Mo 100us

27

[ToBTrOpenue: momanu
MHOI'OYTOJIbHUKOB, (POPMYJIbI JUIs
TIonIaiel, cooOpaskeHus o 100U

28

[Imomany cedyeHnii MHOTOIPaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS MO00US

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3anHus Ha
YacTH, COOOpaKEeHUS MO00Us

30

KonTponsnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CCUCHHS
MHOTOTPaHHHUKOB"

31

O6BéM Tena. O6beM NPSMOYTOIBHOTO
napaJenenuneaa

32

3anmaun 00 yIBOEHUH Ky0a, 0 KBagparype
Ky0a; O TPUCEKIINH yIJia

33

CrepeoMeTpuueckre 3a7auu, CBsI3aHHbIE C
00BEMOM MPSIMOYTOIIBHOTO
napaenenunesa

34

[Ipuknagabie 3a1a9u, CBI3aHHBIC C




BBIUMCIICHHEM 00BEMA MPSMOYTOJIBHOTO

napasuiesenumnena
35 O0BEM NPSAMON TPU3MBI
36 CrepeoMeTpHruecKre 3aa9u, CBI3aHHBIC C
BbIUKCJICHHEM 00BEMOB MPSMOI TPU3MBI
37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM IPSIMON MTPU3MBI
Boruncnenue 06bEMOB TeJ € TOMOIIIBIO
38 onpeaenéHHoro unrerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Boruncnenue 06bEMOB Tell C TOMOIIBIO
39 onpeaenéHHoro unrerpaita. O0bpém
MU PAMHU/TBI
40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BEMOB MUPaAMUJI ¢ OOIIUM YTIIOM
41 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEMOB MUPaAMUJ ¢ OOIIUM YTIIOM
42 CrepeoMeTpHuueckue 3a7auu, CBsI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI
43 CrepeoMeTpHruecKre 3aa9H, CBI3aHHBIC C
0o0BEMamMH MUpaMUIbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
TIPU3MBI
45 [Tpuknagaeie 3amauun o Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00bEMOM MTUPAMU/IBI
16 [Ipumenenue 00bEMOB. Berancnenue

PACCTOSAHUA N0 MIIOCKOCTH




KonTponpHas padota "O0béM

47 \
MHOTOTpaHHUKA
[Hunuaapuydeckas MoBEPXHOCTbD,

48 00pa3yromue HUJINHIPUIECKOM
MMOBEPXHOCTHU

49 unuaap. [Ipsamoi KpyroBoi HUIMHAD.
[1momaas MOBEpXHOCTH UIIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3yrolue
KOHHUYECKOU noBepxHOocTU. KoHyc

51 CeueHue KOHYca IIIOCKOCTBIO,
napajuieIbHON MITOCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M306paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCA

54 [Tomane 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeomeTpHruecKue 3a1auu Ha

55 JI0Ka3aTelIbCTBO 1 BRIUKMCIICHHUE,
MOCTPOEHUEM CEUEHUH IIMIIMH/IPA, KOHYyCa
CrepeomMeTpuYeCKHE 3a/1a41 HA

56 JI0Ka3aTelIbCTBO U BRIYMCIICHHC,
MOCTPOEHUEM CEUEHUH IIMIIMH/IPA, KOHYyCa

57 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
UUATUHAPOM

58 [Ipuknagnbie 3a1a4u, CBSI3aHHBIE C
HWIAHAPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u 1mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. By n n3o0pakenue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. By n n3o0pakenue mapa

62

VYpasaenue chepsl. [Lnomans chepsr u eé
yacreu

63

Cummerpus chepsl u mapa

64

CrepeoMeTpHyecKHe 3a7auu Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIC CO CEpOi U HIAPOM,
MOCTPOCHUEM MX CEYCHUH TIOCKOCTHIO

65

CrepeomeTpuyeckre 3agadd Ha
JI0Ka3aTeIbCTBO U BBIYHCIICHHE,
CBsI3aHHBIE CO Cepoil U mapom,
MOCTPOCHHEM HX CEUCHHH TIIOCKOCTHIO

66

[IpukitagHble 3a1a4, CBA3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaH)IapTHBIC
mogoous

68

Paznuanpie KOMOMHAITY TEJT BPAIICHUS 1
MHOTOTPaHHUKOB

69

3agaun no Teme "Tena U MOBEPXHOCTH
BpanieHus"

70

3anaun 1o TeMe "Tena ¥ NOBEPXHOCTU
BpaieHus"




71

KonTponbnas padora "Tena u
MOBEPXHOCTH BpalieHus"

72

O06BéM mmHapa. Teopema 00 00BEME
IPSIMOTO IWIHHIPA

73

Brruncnenue 00bEMOB Tell C TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
KOHYCa

74

TTnomanu 00KOBOI U MOJIHOMU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKkue 3aauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB HMIIMH/PA,
KOHYyca

76

[Ipuknanueie 3agaun no reme "O0bEMBI U
TJIOIIAU TTIOBEPXHOCTEHN Te"

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 00bEme mapa. [Lnomans
cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIUMCICHHEM 00BEMOB
rapa, ImapoBOro CETMEHTA U IIapOBOTO
CEeKTopa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 1I1apa u
miomaaso cepbl. COOTHOMIEHUS MEXKITY
TJIOMIA MU TTIOBEPXHOCTEN U 00BbEMaMH
MMOJOOHBIX TEN

79

[TonoOHBIE TENa B MPOCTPAHCTBE.
N3menenne 06bEMa mpu o 100uu.
CrepeoMeTpHUECKHE 3a]1auH, CBS3aHHBIC C




BBIYUCIICHHEM 00BEMOB TEJ U TUIOIAACH
MOBEPXHOCTEN

80

Kontponbnas padorta "[lnomann
MOBEPXHOCTU U O0BEMBI KPYTJIBIX TEN"

81

JIBuxxenus npoctpancTBa. OToOpaxeHuUs.
J{BmxeHus u paBeHCTBO (puryp. O6mme
CBOICTBa JBUKCHUI

82

Buapl nBukeHMit: napamiebHbII
MIePEHOC, IEHTpaJIbHAsi CHMMETPHUS,
3epKaJIbHasi CHMMETPHS, HOBOPOT BOKPYT
PAMOM

83

[IpeobpazoBanus nomodus. [Ipsmas u
cdepa Diinepa

84

FGOMeTpI/ILICCKI/Ie 3aia4u Ha IIPUMCHCHUC
JABUXXCHUA

85

Kontponbnas padota "BekTopbl B
npocTpaHcTae”

86

Ob6o6maromee nosropenue 11 nousaruii n
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alHsI 3HAHUI:
"TlapanenbHOCTh MPSAMBIX U TUNIOCKOCTEH
B IIpOCTpaHcTBE"

87

Ob6o6maromee nosropenue 11 nousaruii u
MeTo10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUH:
"Bekropsl B mpocTpaHcTBE"

88

Ob6o6maromee nosropenue 11 nousaruii n
MeTO0B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"BekTopsbl B npocTpaHcTse"

89

O6o6matomee noropenue 11 nmousTuii n
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN:
"O0beM MHOrorpaHHuka"

90

Ob6o6maromee nmosropenue 11 nonsaruii n
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O0beM MHOTOTpaHHHKA"

91

Ob6o6maromee nmosropenue 11 nonsaruii n
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"TTnommany moBepXHOCTU U OOBEMBI
KpyIJbIX Ten"

92

O6o06matomiee noropenne 11 nousTuii u
MeTo0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Tlnomaan NoBepXHOCTU U 00BEMBI
KpyTIJbIX Ten"

93

HtoroBast KOHTpoJbHAs paboTa

94

Hroropas KOHTpOJIbHaA pa60Ta

95

[ToBTOpenue, 06001ICHNE 1
cUCTeMaTH3aIusg 3HaHUH

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ui




97

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIMH

100

Hcropus pa3BUTUSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTHU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pazBUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

102

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBHIEE KOJIMYECTBO HACOB I1IO
I[TPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Marematuka: anreOpa ¥ Hauajia MaTEMaTUYECKOTO aHaAIN3a, TEOMETPHSL.
I'eometpus, 10 knacc/ Atanacsan JI.C.,byty3oB B.®. u np. AkunonepHoe
obmectBo "U3narenscTBO "lIpocBemnienue"

2. MaTtematuka: anrebpa U Hadyajla MAaTEMaTUYECKOTO aHaJIN3a, TEOMETPHUSL.
['eometpus, 10 xnacc/ Mep3msk A.I'., Homuposckuii [I.A., [Tonskos B.M., nox
penaxiueit [Tomonckoro B.E. OOO M3natensckuii ientp "Benrtana-I'pad";
Axunonepnoe o6mectso "U3narenscto "[Ipocsemenne”

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. MatemaTuka: anrebpa 1 Hadajga MaTeMaTHYECKOTO aHAJIN3a,
reometpusi.l'eomerpusi, meTonuueckoe nocodue, 10 knacce/ bynko E.B., Mep3msik
A.T'., Ilononckuii B.b, AAxup M.C. OOO Nznarensckuii uentp "Benrtana-I'pad";
AxnnonepHoe obmectBo "M3narensctBo "[Ipocsemienne"

2. MaTteMatuka: anreOpa u Hayajila MAaTEMaTUHYECKOTO aHaIN3a,
reometpusd.l'eomerpus, quaaktuyeckue Marepuansl, 10 kinace/ 3uB b.I'. u ap.
AxknnonepHoe obmectBo "M3narensctBo "[IpocBemienne"

3. Matemaruka: anreOpa 1 Hadajia MaTeMaTUYECKOTO aHAIN3a,
reometpus.l'eomerpust, CaMmocToATENbHBIE U KOHTPOJIbHBIE PAOOTHI,
yriIyOJIeHHBIN ypoBeHb, 10 kiace/ Mep3nsik A.L'., [lononckuii B.b, PabunoBuy
E.M., Axup M.C. Axunonepnoe obmectBo "M3narensctBo "lIpoceemenue"”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e bubmmorexa IIOK
https://lib.myschool.edu.ru/

o Poccuiickas 35IeKTpOHHAs 1IKOJIA
https://resh.edu.ru/



https://lib.myschool.edu.ru/
https://resh.edu.ru/




		2024-03-06T10:30:43+0300
	Плотникова Елена Владимировна




