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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHus, Tak Kak 00OECIIeYnBAET BO3MOKHOCTh U3yUYEHUs TUCLHUILUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTM M MPEIMETOB T'YMAaHUTAPHOIO ILIMKJIA.
[TockonpKky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpPYEeMOE€  TpU  HU3YyYEHUU
00y4aromuMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, NPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELICHUU F€OMETPUUYECKUX
3a1a4, yMEHHUE BBIABUIaTb MW ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
UCIIOJB3YIOTCS IIPU PELIEHUU 3a1a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YaCTHOCTH
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBUIA,
CHEIU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIME 3a7auaMy Kypca TE€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCHIMPSAIOIIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIOLIMX OINKCBHIBATH U U3Yy4aTb
pa3HbI€ SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpPE MHOIOTPaHHUKHA M Te€ja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHNs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBbIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHME TMPEACTABICHUS O HEOOXOOUMOCTH  JOKA3aTeNbCTB  IpHU



000CHOBaHMH MAaTEMAaTUUECKUX YTBEPKICHUN U POJI aKCMOMATHKHU B MPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONW TPAaMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHUSI PAClO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYallUsX U MPU U3YyUYECHUU APYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMil, HCCIEAOBAHUS TOCTPOCHHBIX MOJEIEH,
MHTEPIPETALNY MOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusaworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUAKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUs B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  paclpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepasibHON paboueii
MpOTpaMMBbl, pacrpefeEHHbIM 10 ToJaM OOy4YeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamjaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUUYECKUMH MOHATHSIMHU U HaBBIKAMHU TOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
cOOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CHUCTEMY I'€OMETPUUYECKUX TMPEACTABICHUN O00yJaromMXCsl, pacIUpss U yriryOsis
e€, o0pasys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUTYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpeluMBaromuecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NApaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPAMOU
u 1ockocT. [lapanenbHoe M IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOIO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenunen,
MMOCTPOEHUE CCUCHUM.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOHU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAUKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJIAPHOCTH  ABYX
II0cKoCcTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YyIJa.

MHororpaHHuKHU

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IIPaBUIbHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUJIbHAS MHPAaMUJIA, NPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U IPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJp,
JTOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUJIBHOW MHUPAMUJIBI,
TEOpEMaA O IUIOIIAA YCEUEHHON MUPaMHUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[ToHssiTME KOMIUJIaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamenenunena. Teopema O pasioKEHUHM BEKTOpA MO TPEM
HEKOMIUIAHApHBIM  BeKkTopaM. [IpsMoyrosbHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOPAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MeEkKIy BekTopamu. CKalsipHOE MPOU3BEIAECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasymomue moBepxHocTed. Tena BpalleHHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IuIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSAMOYTOJBHOTO Mapajienenunena u ciueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IMIMHIPA, TUpaMuAbl U KoHyca. O0BEM IIapa M IIapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanme mapa u cdepbl miockoctbio. TloHsiTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOW B MHOTOTPAHHUK WM TEJIO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
MJIOCKOCTH € UCTIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO W TEPHEHAMKYJSAPHO OCH), CEUYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI TOCTPOCHUS
CEUYEHHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbpHas
cucTtemMa KoopAauHaT B mpoctpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1a4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXCHHM. BuIbl JBWKEHWN: TapallIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u cepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHWS PA3IMYHBIX CTPYKTYD, SBIICHUIA,
NpoIeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMO0O0pa30BaHUI0 HA MPOTSIKEHUU BCEH IKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TIPUMCHCHHE MATeMAaTHYEeCKUX 3HAHWM [JIs1 pemieHus 3amad B o0yactu
OKpYXaloUIed Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMH, (OPMYIHPOBATH
OTIPEICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /111 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI'0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  MPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, POLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NPOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHGOPMAIUY, TAaHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATh rpapUuecKy;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbI, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTABJISATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOSHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHSI 3a/1a9d, BRIOUPATh CIIOCOO PEIIeHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHUMATh M HCIOJL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYAJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OLIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHUS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMH C yIJamMH B
IPOCTPAHCTBE: MEXAY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TpU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAHHUS  JUIA
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAaHKUE (DUTYpP HA TUIOCKOCTH, BBINOIHATH MU300pakeHUst QUryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOJHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU H
HAXOXXJIEHUE T'C€OMETPUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJbI
IpU PEHICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA U  AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPEOOpPa3OBBIBATH M WHTEPIPETUPOBATHL HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YYCHHbIC TMOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  CcPOpMYyIHpPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUe 3a/1ayi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKUX BEITUYHNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



CBOOOZHO OMEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C LUJIHMHIPUYECKOM,
KOHHUYECKOW U CcepuyecKoil TMOBEPXHOCTSAMH, OOBSICHITH CIOCOOBI
MOJTyYCHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: [IUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAP, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpaICHMUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (PopMyT,;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISTH COOTHOIIECHUS MEXKY TUIOMIAIIMU MIOBEPXHOCTEH U 00BEMaMU
IIOJOOHBIX TET;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCICHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh M300paKE€HUST MHOTOTPAHHUKOB M TeJl BpallleHUus IpH
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPHEHIUKYISIPHO OCH), CEYEHMs KOHYca (IapajuleIbHble
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarbh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJIUYNH,;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA  PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENOBATh IMOCTPOCHHBIC
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeoMeTputo 23 1 22 https://lesson.edu.ru/02.3/10
B
2 JAMMHOE PRCIIONONMCHHE MPAMBX B 6 1 5 https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
n .
3 APALICIILHOCTE HPAMBDE 1 TIOCKOTTEH B 8 0 8 https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE
I1
4 epHeHHHEYHﬂpHOCTB MPAMBIX H 25 0 25 https://lesson.edu.ru/02.3/10
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIiasl v paccTosIHUA 16 1 15 https://lesson.edu.ru/02.3/10
MHororpanHuku 7 6 https://lesson.edu.ru/02.3/10
BexkTtops! B mpocTpaHcTBe 12 0 12 https://lesson.edu.ru/02.3/10
IT 600
8 OBTOP CHIUC, ODODIICHHC I CHETEMATHIAIA 5 2 3 https://lesson.edu.ru/02.3/10
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 96



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 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u L5 1
CUCTEeMaTHu3alusl 3HAaHUI
3 O06BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
cCUCTEeMaTHu3alus 3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yUeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIpaBHJIa H300paKEHUS HA
PHUCYHKE IJIOCKOCTH, TapaJIJIebHBIX
IPSAMBIX (OTPE3KOB), CEPEIMHBI
OTpe3Ka

05.09.2023

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

[TonsTHS CTEpeOMEeTpUH: TOUKA,
npsMast, TNIOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE TIpaBUIJIa U300pAKEHHS HA
PHUCYHKE IJIOCKOCTH, TapaJlJIeIbHBIX
IPSAMBIX (OTPE3KOB), CEPEIMHBI
OTpe3Ka

06.09.2023

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

[TonsTus: nepecekaroniecs
MJIOCKOCTH, TEePEeCeKarouecs
npsiMasi U MII0CKOCTh;
MOJIYITPOCTPAHCTBO

07.09.2023

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

[TonsTus: nepecexaroniecs
MJIOCKOCTH, TIEPeCeKaroNuecs
npsiMasi ¥ MII0CKOCTh;
MOJIYITPOCTPAHCTBO

12.09.2023

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

MHororpaHHuKH, H300pakeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOMNUX 0OBEKTOB

13.09.2023

https://lesson.edu.ru/02.3/10
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MHororpaHHHuKH, H300paskeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOIMNUX 0OBEKTOB

14.09.2023

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

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

19.09.2023

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

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
CIIEJICTBUS U3 HUX

20.09.2023

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

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cnenctBus U3 HuX. CriocoObl 3a1aHUA
MPSAMBIX U TIJIOCKOCTEN B
npoctpancTBe. O003HaAYCHUS
MPSAMBIX U TJIOCKOCTEH

21.09.2023

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

10

N300pakeHne CeUeHU MMPaMHU/IbI,
Ky0a 1 mpHU3MBbl, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus Moay4eHHBIX
IJI0CKOCTel. PackpammBanue
MOCTPOCHHBIX ceueHuu pa3HbIMU
oBE€TaMun

26.09.2023

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

11

N300pakeHne CeUeHU MMPaMHU/IbI,
Ky0a 1 mpHU3MBbl, KOTOPBIE TPOXOIAT
yepes ux péopa. Mzobpaxenue
NEpCCCUCHUS MOJTYUCHHBIX
IJIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX ceueHuu pa3HbIMU
oBE€TaMun

27.09.2023

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

12

N300paxkeHne ceuyeHuii mupamMuibl,
KyOa ¥ MPU3MBbI, KOTOPbIE TIPOXOAAT
yepes ux péopa. Mzobpaxenue

28.09.2023

https://lesson.edu.ru/02.3/10
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NEpCCCUCHU MOJTYYCHHBIX
IJI0CKOCTel. PackpammBanue
MOCTPOCHHBIX CEUEHUN Pa3HbIMU
[[BETaMU

13

N3ob6pakenue ceueHnit mupamMmuIsl,
KyOa ¥ MPU3MBbI, KOTOPbIE TIPOXOAAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus Moay4eHHBIX
IJI0CKOCTeM. PackpammmBanue
MOCTPOCHHBIX CEYEHUN Pa3HBIMU
oBETaMu

03.10.2023

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

14

Merton creoB i TOCTPOSHUS
CeueHnuu

04.10.2023

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

15

Meropn cie0B A IOCTPOEHHUS
ceueHuii. CBOMCTBa nepeceuyeHnit
IPSIMBIX U IIJIOCKOCTEMN

05.10.2023

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

16

Merton cienoB Ui HOCTPOCHHUS
cedeHuii. CBOMCTBa nepecedyeHnit
IPSIMBIX U IIJIOCKOCTEMN

10.10.2023

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

17

[TocTpoeHue ceueHuii B nupamue,
KyOe mo TpéM Toukam Ha péopax.
Cozianue BBIHOCHBIX YepTEKEN U
3aIMCh IIATOB MIOCTPOCHUS

11.10.2023

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

18

[TocTpoeHue ceueHuii B nupamue,
KyOe mo TpéM Toukam Ha péopax.
Co31aHne BBIHOCHBIX YEpPTEXKEN U
3alUCh 1IaroB MOCTPOCHUS

12.10.2023

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

19

[TocTpoeHue ceueHuii B nupamue,
KyOe mo TpéM Toukam Ha péopax.

17.10.2023

https://lesson.edu.ru/02.3/10
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CoziaHue BBIHOCHBIX YEpPTEKEN U
3aIKCh IIAar0B MOCTPOCHHUS

20

[Toctpoenue ceueHuii B nupamue,
KyOe o Tpém ToukaM Ha pEOpax.
CoziaHue BBIHOCHBIX YepTEKEN U
3aIUCh IIar0B IMOCTPOCHUS

18.10.2023

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

21

[ToBTOpeHue mianumerpun: Teopema
0 MPONOPLMOHAIBHBIX OTpE3KaXx.
[TomoOue TpeyroibHUKOB

19.10.2023

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

22

[ToBTOpeHue mianumerpun: Teopema
Menenas. PacdeThl B ceUeHHAX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTUA IINTAHUMETPUU U
CTEpPEOMETPUU

24.10.2023

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

23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

25.10.2023

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

24

B3anMHOe pacmnoiokeHue IpsiMbIX B
npoctpancTBe. CKpenuBaronmecs
npsmbie. [Ipu3naku
CKPEIIUBAIOIINUXCS TPSIMbIX.
[TapannensHbIe TPSIMBIE B
IIPOCTPAHCTBE

26.10.2023

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

25

Teopema o CylleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOU
napasuleibHON JaHHOW MPSMOM,
MPOXOJIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKalllel Ha
JlaHHOM npsiMoit. Jlemma o
MEePECCUCHUH NapaATIICIbHBIX MPSIMBIX

07.11.2023

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

26

[TapamienbHOCTh TPEX MPSMBbIX.
Teopema 0 TpEX mapayIEIbHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS TIPSIMBIX

08.11.2023

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

27

[NapamrensHOE IPOEKTHPOBAHHE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoeKkTHpoBaHus. M3o0paxenue
pa3HbIX GUryp B mapamienbHOR
HPOCKIUH

09.11.2023

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

28

[enTpanbHas NpoeKusi. Yo ¢
COHAIPaBJICHHBIMU CTOPOHAMU. YTOI
MEXIY IPSAMBIMU

14.11.2023

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

29

3amaun Ha TOKa3aTeILCTBO U
HCCIIEA0BaHNIE, CBA3AHHEIC C
PacIoIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

15.11.2023

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

30

[ToHsTHs: MapanIeaIbHOCTh NMPSIMOM 1
IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapajuieIbHOCTH MPSIMOUN 1
mockocTh. CBOMCTBA
[apaJuIeIbHOCTH NPSIMOU U
MJIOCKOCTH

16.11.2023

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

31

['eomeTpuyeckue 3a1auu Ha
BBEIUKCJICHHE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MAPaLICITbHOCTHIO
IPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

21.11.2023

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

32

[TocTpoeHue cevueHHs, TPOXOIAIICTO

https://lesson.edu.ru/02.3/10
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yepe3 JaHHYIO0 IPSIMYI0 Ha YepTexe U
MapajuieIbHOTO JIPYrod MpsMOil.
Pacuét orHOIIEHUI

22.11.2023

33

[TapamiensHas npoekuus,
PUMEHEHHE IS TIOCTPOCHUS
ceueHHi KyOa U mapasuiesenumnesaa.
CBolicTBa napajuienenunena u
HPU3MBbI

23.11.2023

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

34

[TapaienbHbIE TUIOCKOCTH.
[Ipu3Haky nmapajuieIbHOCTH IBYX
IJIOCKOCTER

28.11.2023

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

35

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH TIJIOCKOCTH,
MIPOXOIALLIEH Yepe3 TOUKY, HE
MPUHAJISKALTYIO JTaHHOU TIOCKOCTH
Y CIEJCTBHS U3 HEE

29.11.2023

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

36

CBolicTBa napajuiesibHbIX
IIJIOCKOCTEM: O MapajuleIbHOCTH
NPSIMBIX MIEPECECUCHUS TPU
NIEPECEUEHUH JIBYX MapalIeIbHbIX
IJIOCKOCTEN TpEeTher

30.11.2023

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

37

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKIY
napajuieIbHbIMU TUIOCKOCTAMH; O
MePECEUYCHUH TIPSIMOM C IBYMSI
napauieIbHBIMU MJIOCKOCTSIMU

05.12.2023

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

38

[ToBropenue: Teopema [Tugaropa na

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

06.12.2023

39

IToBTOpEHME: TPUTOHOMETPHUS
HPSAMOYTOJIBHOI'O TPEYTOJIbHUKA

07.12.2023

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

40

CgoiicTBa Ky0a 1 MPSMOYTOIBHOTO
napasuiesenumnena

12.12.2023

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

41

Brruncnenue IiMH OTPE3KOB B KyOe
U MPSMOYTOJLHOM TapalIe/ICITUIIC e

13.12.2023

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

42

[leprieHAMKYISIPHOCTD MPAMOU U
mrockoctu. [Ipusnak
NEePHEHAUKYISIPHOCTH TIPSIMOU 1
MJIOCKOCTH

14.12.2023

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

43

[leprieHAMKYISIPHOCTD MPAMOU U
mockoctu. [Ipusnax
NEPIEHIUKYJISIPHOCTU IIPIMOHN U
MJIOCKOCTH

19.12.2023

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

44

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOMH,
MPOXOJIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYIISIPHON
K IUIOCKOCTH

20.12.2023

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

45

[110cKOCTH U IEPIEHAUKYIISIPHBIE UM
psiMble B MHOTOTpaHHHUKAX

21.12.2023

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

46

[ImockocTH U NEepHeHIUKYIIIPHBIE UM
IPsIMBbIE B MHOTOI'PaHHHUKAX

26.12.2023

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

47

[lepnenauKynsip 1 HaKJIOHHA.
ITocTpoeHue neprneHuKynspa u3
TOYKH Ha MPSIMYIO

27.12.2023

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

48

[leprienquKynAp U HAKIOHHAS.

https://lesson.edu.ru/02.3/10
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ITocTpoeHue nepreHuKymspa u3
TOYKHU Ha MPSIMYIO

28.12.2023

49

TeopeMa 0 TpEX nmepHneHAUKYISIPax
(mpsimast 1 oOpaTHast)

09.01.2024

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

50

Teopema o TpEX mepreHANKYIIpax
(npsimast u oOpaTHast)

10.01.2024

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

51

Yron mexay CKpeluBarIuMUC
IPSIMBIMU

11.01.2024

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

52

[Touck neprneHauKyIapHBIX MPSMBIX
C IIOMOIIBIO ITEPIEHIUKYIAPHBIX
IJIOCKOCTEN

16.01.2024

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

53

OproroHaibHOE MPOCKTUPOBAHHE

17.01.2024

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

54

[Toctpoenue cedenuit kyba, MpU3MBbI,
MPAaBUJIbHOM MUPaMUABI C TTOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

18.01.2024

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

55

[Toctpoenue ceuenuit kyba, MpU3MBI,
IIPaBUIILHOM MUPAMUJBI C IIOMOLIBIO
OPTOrOHAJILHOM IIPOEKIUU

23.01.2024

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

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTu cummerpuil B
MHOT'OTpaHHHUKaX

24.01.2024

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

57

[Ipu3Hak nepneHaANKyJIIpHOCTH
IPSIMOM M TNIOCKOCTH KaK CIIEACTBUE
CUMMETpUU

25.01.2024

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

58

[IpaBuIBEHBIE MHOTOTPAHHUKH.
Pacué€t paccTosiHUi OT TOYKH 10

30.01.2024

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

59

[TpaBuiIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosgHMi OT TOYKHU 10
IJIOCKOCTH

31.01.2024

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

60

CnocoObI OyCTUTH
NEePIEeHIUKYIAPBL: CHMMETPHS, CIBUT
TOYKH M0 MapaJJIETbHONU NMPAMOM

31.01.2024

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

61

CaBur 1o HenapasuieIbHON TPSMOU,
W3MEHEHUE PACCTOSHUI

01.02.2024

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

62

KonTtponpHas padora "B3aumnoe
pacroyioKeHue MpsIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

06.02.2024

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

63

[ToBTOpEHME: Yros MeXAy NPSIMbIMU
HAa IIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

07.02.2024

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

64

[ToBTOpEHME: YO MEKTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MPOCTPAHCTBE

08.02.2024

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

65

['eomeTpuyeckue MeTOabI
BBIYHCIICHHSI YTJIa MKy TIPSIMBIMH B
MHOTOT'PaHHHUKAX

13.02.2024

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

66

JIByrpansslii yroa. CBOMCTBO
JVHENUHBIX YTJI0B ABYIPAaHHOIO yria

14.02.2024

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

67

[TepneHAUKYISIPHBIE TTOCKOCTH.
CBoiicTBa B3aUMHO
MEPICHIUKYISPHBIX TIOCKOCTEH

15.02.2024

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

68

[Tpu3Hak neprneHIuKyIIpHOCTH

https://lesson.edu.ru/02.3/10
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IJIOCKOCTEM; TeopeMa O MPsIMOM
MEePECEUCHUS JBYX MIIOCKOCTEN
NEePIEeHIUKYISIPHBIX TPEThei
IJIOCKOCTH

20.02.2024

69

[IpssMOYTOIBHBIN IapaUIeICUIIET;
KyO; ©3MepeHusi, CBOICTBa
IIPSIMOYTOJIBHOTO IIapajuIeIIeIUIe1a

21.02.2024

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

70

Teopema 0 AuaroHanu
HpSIMOYTOJIBHOFO napannenelmne;[a nu
CIECTBHUE U3 HEE

22.02.2024

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

71

CrepeoMeTpHuuecKkre U MPUKIIaTHbIE
3aJ]a4i, CBA3aHHbBIE CO B3AUMHBIM
pacCIOIOKEHUEM MIPSIMBIX U
MJIOCKOCTH

27.02.2024

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

72

[ToBTOpEHME: CKPEITUBAIONITUECS
psIMBIE, MMapajlieIbHbIC TUIOCKOCTH B
CTaHAPTHBIX MHOTOIPaHHUKAX

28.02.2024

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

73

[Tapa mapanieabHbIX TIOCKOCTEN HA
CKPEIIMBAIOIINUXCS MPSAMBIX,
paccTosiHUE MEXY
CKPEIIMBAIOIIUMUCS PSIMBIMU B
IMPOCTBIX CUTYyalIUAX

29.02.2024

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

74

PaccrosiHue OT TOUKH A0 TIOCKOCTH,
paccTostHue OT MPSMOM 10 TUIOCKOCTH

05.03.2024

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

75

Brpluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOILBIO NIEPICHANKYJIAPHON
IUIOCKOCTH

06.03.2024

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

TpéXrpaHHslid yrosi, HEpaBeHCTBA IS
TpeXrpaHHbIX yriioB. Teopema

76 https:/1 .edu.ru/02.3/10
[Tudaropa, TeopemMbl KOCUHYCOB U 07.03.2024 PELEESSORECLI
CHUHYCOB JJIsl TPEXTPAHHOTO yTia
DeMeHTHI chepruiecKoil reOMeTpuu:

https:/1 .edu.ru/02.3/10

77 reoJie3nUeCcKUe JNHUU Ha 3eMIIe 12.03.2024 PS:LECSSON.ECLIL
KoHnTtposbnas padota "YTib1 u

78 https:/1 .edu.ru/02.3/10
paccrosHus" 13.03.2024  DrESSORECRI
CucreMaTu3anus 3HaHUH

79 https:/1 .edu.ru/02.3/10
"MHOrOrpaHHUK M €ro 3JI€MEHTHI" 14.03.2024 PELEESSORECLI
IIupamua. Bunasl nupamun.

80 https:/1 .edu.ru/02.3/10
[IpaBunbHas nupamuaa 19.03.2024 PEAEESSOREC

81 Hpusma. Hpsvast i HaiconHas https://lesson.edu.ru/02.3/10
npusMel. [IpaBuiibHas nmpusma 20.03.2024
[Ipsamoii napauienenunes,

82 MPSMOYTOJIbHBIN NapajuieNIenune]I, 21.03.2024 https://lesson.edu.ru/02.3/10
KyO
Brimykitble MHOTOTPaHHUKH.

83 https:/1 .edu.ru/02.3/10
Teopema Ditnepa 02.04.2024 PELEESSORECLI
Brimykitble MHOTOTPaHHUKH.

84 Teopema Ditnepa. [IpaBuibHbIe U 03.04.2004 https://lesson.edu.ru/02.3/10
MOJTYTIPABUILHBIE MHOTOTPAaHHUKHU
KontponbHas padota

85 https:/1 .edu.ru/02.3/10
"MuororpasHmKH" 04.04.2024  DESSORECLI
[TonsiTHE BEeKTOpa HA IIOCKOCTH U B

86 https:/1 .edu.ru/02.3/10
MPOCTPaHCTRE 00.04.2024 - DEeSSOECRI

87 CyMMa BEKTOpOB https://lesson.edu.ru/02.3/10

10.04.2024
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89 [IpaBuno napamienenumnena 16.04.2024 https://lesson.edu.ru/02.3/10
90 YMHOKEHHE BEKTOpA HA YUCIIO 17.04.2024 https://lesson.edu.ru/02.3/10
Paznoxxenue BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JISKAIINX B OJHOU 18.04.2004 https://lesson.edu.ru/02.3/10
IJIOCKOCTH
92 CkansipHo€ MpOU3BEICHHE 23.04.2024 https://lesson.edu.ru/02.3/10
Boruncnenue yria mMexy BEeKTOpaMu
93 https:/1 .edu.ru/02.3/10
B MIPOCTPAHCTBE 24042024 1 DESSORECLI
94 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 25.04.2024 https://lesson.edu.ru/02.3/10
95 [Ipocreiimume 3ana4u ¢ BEKTOPaMHU 30.04.2004 https://lesson.edu.ru/02.3/10
96 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 02.05.2004 https://lesson.edu.ru/02.3/10
97 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 07.05.2024 https://lesson.edu.ru/02.3/10
98 Obobuierne 1 cheTeMATHSALH https://lesson.edu.ru/02.3/10
: .edu. i
sHanwit 08.05.2024 0
O00011eHNEe U CUCTEMATU3ALMS
99 https:/1 .edu.ru/02.3/10
sHanmit 14052024 PreROReti
100 Hrorosast kKoHTposIbHAs paboTa 15.05.2004 https://lesson.edu.ru/02.3/10
101 Wrorosast KoHTpoOJbHASA paboTa https://lesson.edu.ru/02.3/10
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11 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

[ToBTOpenue Tembl "KoopanHaTel BeKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

IToBTOpenue temsl "CkansgpHoe
MPOU3BEICHUE BEKTOPOB"

IToBTOpeHue TeMbl "Brruncinenue yria
MEX1y BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM,
MPOXOISIICH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

BekropHoe npousBeneHue

JIuHelHbIE HEPABEHCTBA, JIMHEHHOE
[IpOrpaMMHUpOBaHUE

JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE
MporpaMMHUpPOBaHUE

10

AHanuTuyeckrue MeToIbl pacuéTa yria
MEXIy NPSIMbIMH B MHOT'OTPaHHUKaX

11

AHaJIUTUYECKHE METOJIbI pacuéTa yria
MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHHUKAX

12

®dopmysa pacCTOSIHUS OT TOUKH /10




IJIOCKOCTH B KOOpAMWHATaxX

HaxoxneHnne paccTostHul OT TOUKHU 10

13
IJIOCKOCTH B KyOe

14 HaxoxneHnne paccTostHui OT TOUKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrtponbHast pabora "AHanurudeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOT'OTpaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B
CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 IJIOCKOCTH, IEPECEUEHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHble MpsIMbIE U TUIOCKOCTH:
napajuieIbHbIe CEUCHUS

20 [TapannensHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapannenbHble NpsIMbIE U MIJIOCKOCTH:

21 YIJIBI MEXY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepnieHIuKyNsIpHbIE MIPSIMBIE U

2 IJIOCKOCTH: CTaHJIaPTHBIE Maphl
MEePHEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUM MHOTOTPaHHUKOB
[lepnieHIuKyNsIpHBIE IPSMBIE U

23 TJTIOCKOCTH: TEOpEMaA O TPeX
MepHeHIUKYIsIpax

24 [TepnienaAMKyAsIpHBIE TIPSIMBIE U




IIJIOCKOCTHU: BBIYMUCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpeHue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIs
Iomaaen, CooopaxeHust moa00us

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
Ioaaen, cooopakxeHust moao0ous

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJISI
TJI0IA N, COOOPaKEHUSI TIOTOOMS

28

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUS MOI00Us

29

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IUIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

30

Kontponbras padota "[loBropenue:
MHOT'OTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

006bEM Tena. OObeM MPSIMOYTOIBLHOTO
napauiesienumnesa

32

3anaun 00 yABOCHHH Ky0a, O KBaJpaType
Ky0a; O TPUCEKITUH yIiia

33

CrepeoMeTpHUecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM MPSIMOYTOJIBLHOTO
napaJuiesnenurnena

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C




BBIYHCIICHHEM 00bEMA MIPSIMOYTOJILHOTO

napajuiefenumneaa

35 OOBEM npsIMOIt TPU3MBI

16 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOMN TPU3MBI

37 [Ipuknagnelie 3a7a4n, CBI3aHHbBIE C
00BEMOM TMPSIMOM PU3MBI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

38 ornpenenéHHoro uHTerpana. O0bEM
HAaKJIOHHOH IPU3MBbI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MUPaMHIbI

40 ®opmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MUPaMU/T C OOIITUM yTIIOM

41 ®opmyna o6béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOIIUM YTIIOM

4 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI

46 [TIpumenenne 00bEMOB. Brruncnenue

pacCToAHUA A0 IMMIIOCKOCTU




KonTponbnas padota "O0béM

47 |
MHOTOTpaHHUKA
Hunuuapuyeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psitMoit KpyroBoil UITUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIIPA

50 Konunyeckast noBepXHOCTh, 00pazyloliue
KOHUYECKOW moBepXxHocTH. Konyc

51 CeueHue KOHYCa IIOCKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

5 Yceuénnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTU KOHYCA

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkue 3aauu Ha

55 JIOKa3aTeJIBCTBO 1 BEIYHCIICHHE,
MMOCTPOECHUEM CEUEHUN HUIUHAPA, KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

56 JIOKa3aTeJIBCTBO 1 BEIYHCIICHHE,
MIOCTPOCHUEM CEUECHUN LUIMH]pPA, KOHYCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
UIAHIPOM

58 [IpuknanHele 3a1a4u, CBSI3aHHBIE C
UIAHIPOM

59 Cdepa u map




60

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHI0. By n m300pakenue mapa

61

[lepeceuenue chepsl 1 mapa ¢
tockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Buj u n3o0paxenue mapa

62

VYpasuenue cheprl. [Lnomans chepst u e
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM MX CEUCHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBHIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO

66

[MpuksaaHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
nmoxoous

68

Pazauunsie KOM6I/IH3.I_[I/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena U MOBEpXHOCTH
BpaiieHus"




71

KonrtponsHas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHIpa. Teopema 006 00bEMe
npsAMOro NuJIMHApa

73

Brrauciienne 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHYyca

74

ITmomany OOKOBOU U ITOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIIPA,
KOHYyCa

76

[Tpuknagueie 3agaun mo Teme "OO0BbEMBI U
IJIOIA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTpUUeCKUe 3aa4u,
CBSI3aHHBIE C BBIYMCIIEHHEM 00BEMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C 00BEMOM T1apa 1
wionaabio cepbl. COOTHOIICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MOOOHBIX TET

79

[TogoOHbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUYECKHE 3a]1a91, CBA3AHHBIC C




BBIYUCIICHUEM O6’béMOB TCI 1 nnoma;[eﬁ
MOBEPXHOCTEMN

80

KonTpomnbnas pabota "[1nomamau
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX TET"

81

JIBrokenus npoctpancTBa. OTOOpaKeHMUS.
JIBvokeHus u paBeHCTBO (uryp. O6mme
CBOICTBA IBH)KECHU

82

Buael nBuxkeHnil: napamienbHbII
MepPEHOC, IIEHTPpajIbHas CHMMETPHS,
3epKaibHasi CHMMETPHSI, TOBOPOT BOKPYT
NpAMOi

&3

[TpeobpazoBanus nmomxoowus. [Ipsmas u
chepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTopsl B
npoctpaHcTae"

86

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOoJ10B Kypca reometpun 10—-11
KJIACCOB, CUCTeMAaTH3al1sl 3HAHUIL:
"[TapaiienbHOCTh MPSAMBIX U TIJIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

88

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeTOJ10B Kypca reometpun 10—-11




KJ1acCOB, CUCTeMaTH3alus 3HaHUM:
"BekTopsbl B mpocTpaHcTBe"

89

Oo6o6mtaromiee nosropenue 11 nmousTuit u
MeTOJ10B Kypca reometpun 10—-11
KJIaCCOB, CUCTeMAaTH3all1s 3HAHUHN:
"O6beM MHOTOrpaHHuKa"

90

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTOJ10B Kypca reometpun 10—-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"O6beM MHOTOrpaHHUKa"

91

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"ITnomanay MOBEPXHOCTU U O0BEMBI
KpyIJibIX T€n"

92

O6o6maromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"ITnomanu MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93

HroroBast koHTpOIBHAS paboTa

94

HToroBast KOHTpOJbHAs paboTa

95

[ToBTOpeHue, 0600mEeH e U
cucTeMaTHu3alus 3HaHui

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN




97

Hcropus pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

101

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

102

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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