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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHusl, Tak Kak 0OECIIeYnBAET BO3MOKHOCTh U3yUEHUs TUCLUUILUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpYEMOE€  TpU  HU3YyYEHUU
00y4aroIMMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHUE BBIABUIaTb U ONPOBEpPrarb TIMIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro Kypcea «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MartemaTuka u
uHbpopMaTUKa»  4yepe3  OoOecleueHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX ISl YCHEIIHOTO NPO(PECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHbIMH 3a7auaMy Kypca T€OMETPUU Ha YIIyOJEHHOM YpOBHE,
paCIIMPSIONINMH U YCUIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNe MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMHUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax KaK o
BOKHEUIIUX MAaTEMAaTHYE€CKUX MOJENSX, MO3BOJISIIOUIMX ONUCHIBATH M HM3y4daTb
pa3HbIE SBICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUMHOTO armapara mno pasaeiny
«CrepeomeTpus» yueOHOro Kypca reOMeTpuu;

(GopMUpOBaHHE  YMEHHUS  BJIAJIEThb ~ OCHOBHBIMM  HOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHHs JTOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaH/IapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHUpOBaHNE YMEHHUS pPacllO3HAaBaTh Ha YepTexkax, MOJAENAX U B peabHOM
MUpE MHOTOTPaHHUMKHM M Teja BpallEHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

dbopMupOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpU
IIPOBEICHUM PACCYKICHUH;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH J0KA3aTEIbHbIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHME MpPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEeMAaTHUUECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUHT
JEAYKTUBHBIX PACCYyKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUIEKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATENIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpEca K U3YUEHHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHAILHONW TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PACIO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YYCHHUH JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINH MTOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIEp’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble M MIOCKOCTU B  MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepkKaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE JIOTMYECKUX yMEHUM  paclpeiensercs He TOJbKO 10
coJiepKaTeNbHBIM JTMHUSAM, HO U 10 TojmaM obydeHusi. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHms DenepanbHON padoueit
IpOrpamMMbl, paclpeleNEHHbIM MO0 TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MPUHIMITMAIBLHBIM BOIIPOCaM 00yYarouecs
oOpamjaiich ~ HEOJHOKPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEIOBATENBHO U TOCTYNATENBHO, C
coOJTr0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMXCs, PACHIUpsIs U yrayomsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4eHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus aiui  auddepeHnuanum  oOydeHUs, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsAONIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MAaTeMaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, oOecreunBas NMPEEMCTBEHHOCTh MEKIY
00muM 1 poeccruoHaTbLHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHME OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
IapajulesibHble M CKpelMBaromuecs npsMmble. [Ipu3Hakum cxpemuBaromuxcs
npsmeIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayienbHON MPOEKIUU. YTIbl C COHAMPABICHHBIMH CTOPOHAMU, yTOJI
MEXIy NPSMBIMH B IPOCTpaHCTBE. [lapayienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl HAa IUIOCKOCTH: TETpajap, NapajuleNenumnen,
MMOCTPOCHUE CEUYCHUM.

[lepnenaAUKYISIPHOCTD IPSIMOUM U INIOCKOCTH: MEPIICHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
IIEPIIECHIUKYJIIPHOU IIJIOCKOCTH. OpTtoroHajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  ILNIOCKOCTb.
[lepneHAUKYJISAPHOCT  IUIOCKOCTEW: MNpPHU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
II0CKOCTEN. Teopema o TpEX NEPHEHIUKYISPax.

Yrael B IPOCTPAHCTBE: YroJl MEXAy HNPSMOW M INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEUHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Bunasl MHOrorpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MPU3MBI.
[Tapaynenenunesn, NpsMOYTONbHBIA — NMAapajuleNeNUIe] W €ro  CBOMCTBA.
Kparyaiie nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yrombHas mnupamuia,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIPaBUIbHOW mnUpaMunbl. IIpaBuiabHBIE MHOTOTPAaHHUKH: IPABWIbHAS IIPU3Ma U



IIpaBWJIbHAs IHPAaMHUIA, NPABUIIbHAA TPEYroJibHAs IHpPaMHAA W NPaBUJIbHBIN
TeTpadap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JNOAECKAdIP U UKOCAIP.

Bbluucienue 5>7eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHal M, YIJIbl.
[Tnomans OOKOBOM TOBEPXHOCTH MW TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomans OOKOBOW TOBEPXHOCTH U TOBEPXHOCTH MPABHIBHON MHUPAMUIBI,
TEOpEMA O TUIOLIAN YCEUEHHON TMPaMU/IbI.

CumMmeTpuss B NOPOCTPAHCTBE. DIIEMEHTbl CHUMMETPUM  IMPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IPABUIIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpA Ha
yucio. CBOMCTBA CIOKEHUSI BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
[loHaTHEe KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pasjoKEHUM BEKTOpA MO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsmoyrompHasg  cuctema  KOOpAMHAT B
npocTtpancTBe. KoopauHatel BekTopa. CBs3b MEXAy KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[MoHATHS: IWIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKasi MOBEPXHOCTH,
chepudeckas TIOBEPXHOCTh, OOpasyromue moBepxHocTed. Tenma BpalieHHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. HM3o0pakeHue ten
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CBoOicTBAa 00BEMOB Ten. Teopema 00 00bEMeE
NpSMOYTOJBHOTO Mapajenenunena u cueactsuss u3 He€. OO0bEM mpsMol U
HAKJIOHHOM NPU3MBbI, HIWIMHAPA, TUpaMuabl 1 KoHyca. OO0BEM I1apa U mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHMKOB. [Ipu3Mma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IwuHApa. llepeceuenne cdepbl W mapa ¢
iockocthio. Kacanme mapa u cdepbl miockocteio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHYyCa, TUIOmanas chepbl U €€ JacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapayuielbHO YW TNEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepauuu Haja BEKTOpaMd. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXkeHUd. lIpsMoyronbHas
CHCTEMA KOOpPAWHAT B IIpocTpancTBe. KoopauHatel BekTopa. PasnoxxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JABUKeHMs B IPOCTPAHCTBE

JIBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmme cBoiicTBa NBWXKCHHWH. BuIbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CHUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUIHCKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIEAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) maTpMoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
UCIIONIb30BAaHUE DJTHUX JOCTHXKEHHMH B JAPYTrUX HayKax, TEXHOJOTHusX, cepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€MaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTJIbIXa, PeryisipHasl pu3ndecKasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy0oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpec K
pa3nuuHeiM  chepam  MpodecCHOHANBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBHIOOD
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIEC IIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4aCTHIO B PCIICHUMN ITPAKTHUYCCKHUX 3aaa4 MaTeMaTHYSCKOU HaITpaBJICHHOCTH,

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJis1 pCHICHHA 3aaad B o0iacTu
OKpY>Kalollle Cpefpl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIE/ICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKOM JesTENbHOCTH, STaroB €€
pPa3BUTUS. W 3HAUYMMOCTU JUISI Pa3BUTUS LMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKM W MaTEeMaTHYECKOM KyJIbTYpPOM Kak CpEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYHICCTBJIATL IIPOCKTHYIO M HCCICAOBATCIILCKYIO ICATCIIbBHOCTD
WHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Ba3oBble Jjornyeckue AeicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECCTBCHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TMOHATHSIMH, (OPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIIEHHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, MpeAsiaratb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W IPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BBICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHuss yueOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciieqoBarebLCKHe 1eMCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBbEKTaMHU, SBICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (hOpMyTUpOBaTh OOOOLIEHUS W BBIBOJABI MO pe3ybTaTaM
NpOBENEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OLICHWBAaTh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoOLlecca, a TaKkKe BbBIABUTATD
IPEOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATh eUIUTH WHGOPMAIMY, TaHHBIX, HEOOXOIUMBIX IJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH HHGOPMAIMIO PA3IUYHBIX BHIOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbh NOACHECHHUA I10 XOI[y peIHeHI/IH 3aJgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOU TEMBI,
npoOJeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UINNA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Yy4€TOM 3ajad
MPE3EHTAIlUA U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HMH(OPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJaJIeTh  HaBBIKAMH  [O3HABATENBHONH  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

PEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKCHUS TN HEJOCTHUKCHHSI Pe3yIbTaTOB JEATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemieHuH Y4YeOHBIX 3a7a4, MPUHUMATh I€dh COBMECTHOU
JeSTEIIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pachpenesiTh
BUIBl PpaboOT, OOTOBapHUBATHCS, OOCYXAATh NPOIECC W PE3yNbTaT padOTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPIAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAHIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJia B OOIIMH MPOIYKT MO KPUTEPUIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHUH MAaTeMAaTHYECKUX PacCyKICHU;

e TMPHUMEHSITh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HUX MPU PELICHUH
reOMEeTPUYECKUX 3a/1a4;

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

e CBOOOJHO OINEPUPOBATH TMOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMUA C MHOTOTDAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TIpHU3Ma,
NUpaMU/a, MPSIMOYTOJIbHBINA NapajuieNnenunesn, Kyo);

e KJIacCUPUIMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMH, CBA3AHHBIMU C  CEUCHHUEM
MHOTI'OTPAHHHUKOB IINIOCKOCTBIO;

e BBINOJHATh IapajuiesIbHOE, LIEHTPaJIbHOE u OpPTOTOHAJILHOE
IPOEKTUPOBaHUE (UTYp Ha IJIOCKOCTb, BBIIOJIHATH M300pakeHUus (QUryp
Ha IUIOCKOCTH;

e CTPOWUTH CEUYECHHsS]I MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJ] CBEpPXY, COOKY, CHH3Y;

e BBIUHUCIATH IUIOIIAAM  IIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTb CHMMETPUHU, LEHTP, OChb M IUIOCKOCTH CHUMMETPUH
buryper;

e CBOOOAHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOLIMMHU BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HAJl BEKTOPaMU;

e pemarh 3a4a4dM HAa JOKA3aTEIbCTBO MAaTEMaTUYECKUX OTHOIICHUH U
HAXOXKJECHUE TIE€OMETPUYECKUX BEJIMYUH, IIPUMEHSAS HM3BECTHBIE METOJbI
IIPY PELICHUM MATEMATHYECKUX 3a/1a4 MMOBBILIEHHOTO U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

e MPUMEHATH MNPOCTEUIIHE MNPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a]1a4;

e U3BJIEKATh, IPEOOPA30BBIBATE W HHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YyepTexKax U pUCYHKaX;

e IMPUMEHATH IIOJYYCHHbIE 3HAaHUSA Ha IMPAKTUKE: CpaBHHUBATh U
aHAIM3UPOBAaTh PEALHBIE CUTYAllMH, MPUMEHITh U3yUYECHHBIC MOHATUSA B
Opolecce IOMCKAa PpEeIIeHUs] MaTeMaTH4ecku  CcHOopMyIMpOBaHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CHUTyallUM Ha SI3bIKE T€OMETPUH,
MCCIIE0BATh ITOCTPOEHHBIE MOJEIIN C MCIIOJIb30BAaHUEM I€OMETPUUYECKUX
NOHSATUNA M TEOpEeM, ammapara anreOpbl, peliaTth MPaKTUYECKUE 3a1ayi,
CBS3aHHBIC C HAX0XKJICHUEM I€OMETPUUYECKUX BEJINYMH;

e UMETh NPEICTABICHHUA 00 OCHOBHBIX 3TallaXx Pa3BUTHUS FEOMETPUU Kak
COCTAaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHUI.

K koniy 11 kiacca o0yyaroniuiicss HayquTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IIMUIMHIAPUYECKOM,
KOHHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHIATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBATh MOHATUSAMH, CBSI3AHHBIMU C TEIAMM BpAILEHUS: [UJINHAPOM,
KOHYCOM, c(epoii u mapom;

pacrmo3HaBaTh Tejla BpalleHus (UMIUHAp, KOHYC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYSHHS T BPALLECHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpALIECHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALUAMU TENl
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0J0 cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOILIECHUS MEXKY TUIOMIAIIMU MIOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEI;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTEeKU U3 PUCYHKOB MIPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlMK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKUM 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA NP PELICHUH;
CBOOOZHO OMEpPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TeJl BpallleHUus IpU
NapajuleIbHOM  NEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, peoOdpa30BaHus MOA00US;
CTPOUTH CEUYEHHUsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMINHIPA
(mapanenbHO U NEPHEHINKYIISIPHO OCH), CEYEHMs KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE Yepe3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHMUSA, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHe (aKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/ay, MPEANOJaralolIMX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCJIOBHS
IPUMEHEHHUS 33J]aHbl B IBHOM U HESIBHOU (opMe;

pemiaTh 3aJadd Ha JIOKa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHWM U
HAXO0XKJEHUE T€OMETPUUYECKUX BEJIHYNH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  IIOJIyYCHHbIC  3HAaHMS  Ha  IIPaKTUKE:  CpPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJILHBIC CUTYAlMU, IPUMEHATh U3YYEHHBIC
NOHATUS, TEOPEMBI, CBOWCTBA B  IpPOLIECCE IOUCKA  PELICHUS
MaTeMaTH4ecKu  CPOpPMYyIHMpPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C MCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATUH U  TEOpEM,
anmapata anreOppl, pemaTrh MNPAKTUYECKUE 3a7aud, CBS3aHHBIE C
HAXO0KJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTAaBHOM 4acTu (yHJIaMEHTa pPa3BUTHs TEXHOJIOTHI.
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https://www.youtube.com/watch?v=7X9W4 = yriamu B

16 1 cy-raM MPOCTPAHCTBE:
MEXY

VYrabel n
paccTostHus

OpsIMBIMU B
MIPOCTPAHCTBE,
MEXy TPSIMOU
U TJIOCKOCTBIO

cBOOOIHO KontponpHa
OTIepUPOBATH s paboTta
MOHSATHUSIMH,
CBSI3aHHBIMHU C
MHOTOTpaHHHKaM
u;

CBOOOTHO
https://resh.edu.ru/subject/lesson/4023/ pacro3HaBaTh

MHororpaHHUKU 7 1
OCHOBHBIE BU/IBI

MHOTI'OI'PaHHHUKO
B (mpu3ma,
UpaMHJIa,
HPSIMOYTOJIbHBI
i
napajulesenune

1, Ky0);




KJIaccu(uIupoB
aThb
MHOTOTPaHHUKH
, BRIOMpas
OCHOBAHUS JIJIs
KJIacCU(pUKALIUN

BekTtops! B
MIPOCTPAHCTBE

12

https://resh.edu.ru/subject/lesson/4758/
https://resh.edu.ru/subject/lesson/5723/

¢BOOOIHO
ONEpPUPOBATH
MMOHATUSIMH,
COOTBETCTBYIOIIH
MH BEKTOpaM U
KOOpJMHATaM B
MIPOCTPAHCTBE;
BBITIOJIHATH
JIIEUCTBUS HaL
BEKTOpaMHU

-peueHue
Y4eOHBIX H
NPaKTHKO-
OpPUCHTHUPOBAH
HBIX 33724

[ToBTOpEHME,
000011IeHE U
CHCTEMAaTH3allHs
3HAHUM

https://www.youtube.com/watch?v=VBzQ-

8l2xtg
https://www.youtube.com/watch?v=fAQYp

LnonH

MMPUMCHATH
IMMOJIYYCHHBIC
3HAHUA Ha
MPAKTHKE:
CpaBHUBATh H
aHAITU3UPOBATh
peanbHbIe
CHUTYAIIHH,
PUMEHSTh
A3Y4YEHHBIE
IIOHATHUA B
nporiecce
MOKCKA PEIICHUS
MaTeMaTHYECKU
chopmynupoBaH

KonTtponbsna
s pabora




HOW MPOOIEeMBI,
MOJIETUPOBATh
peayibHbIe
CUTyalluu Ha
A3BIKE
TEOMETPHH,
UCCIIEe1I0BATh
MOCTPOEHHBIE
MOJIEIU C
UCII0JIb30BaHUE
M
FeOMETPUUYECKUX
MIOHATUH U
TEopeM,
amnmnapara
anreOpsl,
peuaTh
MPAKTUIECKHE
3a/1a4d,
CBSI3aHHBIE C
HaXO0XICHUEM
FeOMETPUUYECKUX
BEJTHMYUH

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102




11 KJIACC

HaumenoBa
HHE
pa3nesoB u
TEM
NMPOrpamMmMbl

KoanuyecTBO 4acos

Bce
ro

KonTtpoasn
ble padoThI

IIpakTHyec
KHe padoThI

JJeKTpoHHbIE (HU(POBHIE)
o0pa3oBaTe/bHbIE pecypchl

Cnucok
HUTOrOBBIX
IJIAHUPYEMBIX
pe3yJbTaToOB ¢
yKa3aHueMm
ITaNoB UX
¢popmupoBanns

Cnoco0
OLIEHKH
HTOTOBBIX
IJIAHUPYeM
bIX
pe3yabTarTo
B

Anxanurnuec
Kas
TreOMETpHS

15

https://resh.edu.ru/subject/lesson/6083/
https://www.youtube.com/watch?v=pYxjS
BiuJ3o

MPUMCHSITh
TeOMETPHUYECKUE
dakThI 115
peIICHUS
CTEPEOMETPUIECK
MX 3a1ad,
MIPEITOJIAr A0 IIH
X HECKOJIBKO
IaroB PeIICHHS,
€CJIA yCIIOBUS
PUMEHECHUS

3a7aHbl B IBHOU U

HesiBHOU (opme;
pewars 3aga4yu
Ha
JI0Ka3aTeJIbCTBO
MaTeMaTHYeCKUX
OTHOIIICHUN B
HaX0XKICHUC
T€OMETPUUECKHUX
BEJIMYHUH

KonTposbna
s pabora

[ToBTOpEHME,

15

https://resh.edu.ru/subject/lesson/5724/

IIPUMCHATH

KonTposbhaa




00001IeHHE
u
cHCcTeMaTu3a
A 3HAHUU

reOMETPUUECKHUE
bakThI 1151
pereHus
CTEPEOMETPUUECK
HX 3aja4,
MIPEAMOJIararoIu
X HECKOJIBKO
[1aroB pelieHus,
€CJIM YCITIOBUS
MIPUMEHEHUS
3aJIaHbI B SIBHOU U
HEesIBHOHU (opme;
peuarh 3a1a4u
Ha
JIOKAa3aTeJIbCTBO
MaTeMaTHYECKUX
OTHONICHUN U
HaXO0XKJICHUE
F€OMETPUUECKHUX
BEJIMYUH

s pabota

O0BéM
MHOTOTPaHH
HKa

17

https://www.youtube.com/shorts/zHE2tZz

V-DY
https://www.youtube.com/watch?v=0PL8
K3SMRMQ

Brruucnars
00BEMBI 1
IJI0LIAN
MMOBEPXHOCTEN
MHOTOTPaHHHUKO
B (mpu3ma,
MUPaMUIa) ¢
MIPUMEHEHHEM
(opmyu;
BBIYUCTISTh

KonTponbna
s paboTta




COOTHOIIICHUS
MEXIY
IUIOIAISIMHU
MMOBEPXHOCTE,
00BEMaMHU
MOTOOHBIX
MHOTOTPaHHHUKO
B

Tena
BpaleHus

24

https://resh.edu.ru/subject/lesson/6300/

¢BOOOIHO
OTIepUPOBATH
MTOHSATUSMH,
CBSI3aHHBIMH C
IATHHIPHIECKO
M, KOHUYECKON 1
chepuueckoit
MTOBEPXHOCTSIMH,
OOBACHATH
CITOCOOBI
MOJTYYCHUSI;
OTIepUpPOBAThH
MTOHATUSMH,
CBSI3aHHBIMH C
TeaaMu
BpAIllCHUS:
[UIAHAPOM,
KOHYCOM,
cdepoit u
mapom

KonTposbna
s paboTta

ITmomamn
IIOBEPXHOCTH

https://resh.edu.ru/subject/lesson/4903/

BBIYUCIIATDH
BCJINYHHBI

KonTponbna
s pabora




U 00BEMBI
KPYTJIBIX TEJ

3JIEMEHTOB
MHOTOTPaHHUKO
B U Tl
BpaleHus,
00BEMBI U
ILIOIIAIU
MMOBEPXHOCTEN
MHOTOTPaHHHUKO
B H Tl
BpaIllCHUs,
T€OMETPUUYECKH
X T€JI C
MIPUMEHEHUEM
(opmyu;
BBIYHCIIATH
COOTHOIIICHUS
MEXIY
ILIOIIAASIMHU
MOBEPXHOCTEUN U
00BEMaMHU
MMOIOOHBIX TE

JIBYKEeHUS

https://resh.edu.ru/subject/lesson/6297/

https://resh.edu.ru/subject/lesson/6297/

U3BJICKATD,
MHTEPIPETUPOB
aTh U
npeoOpa3oBhIBa
Th UH(POPMAITUIO
0
MPOCTPAHCTBEHH
BbIX
TE€OMETPUUYECKU

KonTtponsna
s pabota




X (purypax,
IPE/ICTaBICHHY
10 Ha YepTexax
Y PUCYHKax

[ToBTOpEHUE,
00001IeHNE
51
CHCTEMaTHu3a
US 3HAHUH

17

https://www.youtube.com/watch?v=VBzQ
-812xtg

MMPUMCHATH
MOJTyYCHHBIC
3HaHUS Ha
MPAKTHUKE:
CpaBHUBATB,
aHAJM3UPOBATh
" OLICHMBATH
pealibHEIE
CUTYaIuH,
MIPUMEHSITh
W3yYCHHbIE
MOHSATHS,
TEOPEMBI,
CBONCTBA B
nporecce
MOWCKA PEIICHUS
MaTeMaTHn4YCCKUu
copMyIUpOBaH
HOW TIPOOJIEMBI,
MO/JICIIUPOBATh
pealibHEIE
CUTyalluun Ha
SI3BIKE
T€OMETPHH,
HCCIIEI0BATh
MIOCTPOCHHBIE
MOJIENN c

KonTtponbna
s pabota




HCIIOJIb30BaHHEM
T€OMETPUUYECKHIX
MMOHSTHMN u
TEOpeM,
anmnapara
anreopsl,
pemarhb
MPAKTUIECKHE
3a7a4H,
CBsI3aHHbBIE c
HaXO0XXIECHUEM
TE€OMETPUUYECKUX
BEJIUYNH;

HMETH
MpEeACTABICHUS
00 OCHOBHBIX
ATamnax pa3BUTHUS
TE€OMETPHUH KaK
COCTaBHOM YacTH
byngamenTa
pa3BHUTHS
TEXHOJIOTHI

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
1|

Tema ypoka

KoanuyecTBO 4acos

Bceer KoHTposbHbI

o e padoThbl

IIpakTHYecKku
e paboThI

JlaTa
HU3yYeHH
s

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

OcHoBHbIE TIpaBUIIA
MU300paXKeHUs HA
PUCYHKE IJIOCKOCTH,
napaIebHBIX
PSIMBIX (OTPE3KOB),
CepeIMHBI OTpE3Ka

https://resh.edu.ru/subject/lesson/4756/

TTonsiTus
CTEpEOMETPUH:
TOYKa, MpsMas,
TUTOCKOCT,
IPOCTPAHCTBO.
OCHOBHBIE TpaBUJIA
HU300paKeHUs HA
PHUCYHKE IJIOCKOCTH,
napayuIeTbHbIX
IpAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/

ITonsarus:
MEPECEKAOIINECS
IJIOCKOCTH,
MEPECEKAOIINECS
npsiMasi ¥ MI0CKOCTh;
MOJTYNPOCTPAHCTBO




ITonsarus:
nepeceKaronmecs
IUIOCKOCTH,
NepeceKaronmecs
npsiMasi ¥ IMIOCKOCTb;
MOJIYTIPOCTPAHCTBO

https://www.youtube.com/watch?v=TG9HBWwV5

1k

MHororpaHHuKH,
n300pakeHUE
MPOCTEUIIINX
POCTPAHCTBEHHBIX
uryp,
HECYILECTBYIOIMNX
00BEKTOB

MNpe3eHTaumA

MHororpaHHuKH,
n300pakeHUE
MPOCTEUILNX
[IPOCTPAHCTBEHHBIX
uryp,
HECYILECTBYIOIMNX
00BEKTOB

AKCHOMBEI
CTEPEOMETPUHU U
NepBbIE CIEIACTBUS U3
HHX

https://resh.edu.ru/subject/lesson/4756/

AXCHOMEI
CTEPEOMETPUHU U
HepBBIG CJICACTBHUA U3
HUX

AKCHOMEI




CTEpEOMETPUU U
MEePBBIC CIEICTBUS U3
HHuX. CriocoObI
3a/IaHUS IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0o3HaueHust
HpHMBIX n
IJIOCKOCTEH

10

N3o0paxkeHune
CEYEHUM MUpaMUJIbL,
KyOa ¥ MpHu3MBl,
KOTOPbIE TPOXOSIT
yepes ux péopa.
N3o0pakenune
nepecedeHust
MOJTy4YEHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX
CEYCHUH pa3HbIMU
[[BETaMHU

https://www.youtube.com/watch?v=bygUHjC54bQ

11

N3o0paxeHune
CEYEHUM MUpaMUIbl,
KyOa U MpHu3MBl,
KOTOPBIC TPOXOIST
yepes ux péopa.
N3obpakenue
nepeceueHus

https://www.youtube.com/watch?v=bygUH{jC54bQ




MOJIYYCHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX
CEUYEHUM pa3HbIMU
oBE€TaMu

12

N3o0pakeHune
CEYEHUM MUpaMU/Ibl,
Ky0a ¥ PU3MBI,
KOTOpBIE MTPOXOJIAT
yepes ux péopa.
Nzobpaxenue
NepeCceUCHUs
MOJTY4EHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOCHHBIX
CEUYEHUM pa3HbIMU
[BETaMU

13

N3o0paxeHune
CEUEHUM MUpaMUJIbl,
Ky0a ¥ PU3MBI,
KOTOpBIE MTPOXOJIAT
yepe3 ux péopa.
N3obpaxenue
nepecedeHMs
MOJTy4EHHBIX
IJIOCKOCTEM.
PackpamBanue

https://www.youtube.com/watch?v=bygUH|jC54bQ




MOCTPOEHHBIX
CEUYEHUM pa3HbIMU
[BETaMU

14

Meton cnenoB mis
MMOCTPOEHUS CEUCHU I

Mpe3eHTauuA

15

Meton cnenoB s
MOCTPOEHUS
ceuenuii. CBolicTBa
IepeCceUYCHU
HpHMBIX n
IJIOCKOCTEH

16

Meton cnenoB s
MOCTPOEHUS
ceuenuii. CBolicTBa
MepeCceUCHU
HpHMBIX n
IUIOCKOCTEH

17

[Toctpoenue ceuenuit
B IIpamue, Kyoe 1mo
TpEM TOUYKaM Ha
pé€bpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN
U 3aIUCh 111aroB
MOCTPOCHUS

https://www.youtube.com/watch?v=Pz7-gCwZ0vyY

18

[Toctpoenue ceuenuit
B IIpamue, Kyoe mo
TpEM TOUKAM Ha
pé6pax. Coznanue
BBIHOCHBIX YEPTEXKEHN

https://www.youtube.com/watch?v=yqzlyHarT9

C




U 3aI1MCh HI1aroB
TIOCTPOCHHSI

19

[Toctpoenue ceuenuit
B IIpamuie, Kyoe 1mo
TpEM TOUYKaM Ha
pé€bpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN
U 3aIUCh 111aroB
MOCTPOCHUS

20

[Toctpoenue ceuenuit
B IIpamuie, Kyoe 1mo
TpEM TOUKAM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEXKEHN
U 3aIUCh 111aroB
IIOCTPOEHHUS

21

IToBTOpEHME
IUTAHUMETPHUH:
Teopema o
IPOMOPLUOHATIBHBIX
orpeskax. [Tomobue
TPEYTOJILHUKOB

MNpe3eHTaumA

22

IToBTOpEHUME
IJIAaHUMETPUHU:
Teopema Menenas.
PacueTsl B ceuennsix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUA

https://www.youtube.com/watch?v=-Uk FnM-pgA




MJIAaHUMCTPHUU U
CTepEOMETPUH

23

KonTtponsHas pabora

" AKCHOMBI
CTEPEOMETPHHU.
Ceuenus"

24

B3anmHuoe
pacroyioxeHue
MMpSAMBIX B
MPOCTPAHCTBE.
CxkpemuBarouecs
npsambie. [Ipu3naku
CKPEIIMBAIOIINXCS
MPSIMBIX.
[TapannensHbie
HpsSIMBIE B
MPOCTPAHCTBE

25

Teopema o
CyILIECTBOBaHUU U
€MHCTBEHHOCTHU
IPSIMOi
napajuieIbHON
JAHHOM MPSIMOH,
MPOXOIALIEH uepes

TOUYKY IPOCTPaHCTBA

U He JIeKalllel Ha
JTAaHHOU MPSIMO1A.
Jlemma o
NepeCceueHU

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




napaiCIbHbIX
IMPAMBIX IIJTOCKOCTBIO

26

[TapannensHOCTD
TpeX MPSMBIX.
Teopema o TpEx
napauieIbHbIX
npsMbIX. Teopema o
CKPEIIMBAIOIINXCS
IPSIMBIX

27

[TapamnensHoe
IIPOEKTHPOBAHHUE.
OCHOBHBIE CBOICTBA
NapajyIeIbHOTO
IIPOEKTUPOBAHUS.
Nzobpaxenue
pa3HbIX QUryp B
napasuieIbHON
IPOEKLIUN

28

LlenTpanbHas
MPOEKIHA. YTOII C
COHaIpaBJICHHbBIMU
CTOpPOHAMU. YTOII
MEXIY IPSAMBIMU

https://www.youtube.com/watch?v=SitTPxWpXC4

29

3agaun Ha
JIOKa3aTeJIbCTBO U
HCCICA0BaHNE,
CBs3aHHBIC C
pacroyioKeHueM
HpSIMBIX B




IIPOCTPAHCTBE

30

[onsTus:
[apaJuIeIbHOCTh
IIPSIMOM U IUIOCKOCTH
B IIPOCTPAHCTBE.
IIpusnax
[apauIeIbHOCTU
pAMON 1
IUIOCKOCTH.
CaolicTBa
NapaJuIeIbHOCTH
IIPSIMOM U IUIOCKOCTH

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

31

I'eomerpuueckue
3a/1a4M Ha
BBIUMCJICHHUE U
JI0OKa3aTeNIbCTBO,
CBsI3aHHBIC C
napajieIbHOCTBIO
MMPAMBIX U
MIJIOCKOCTEN B
IIPOCTPAHCTBE

Mpe3eHTauuA

32

ITocTpoenue
CEUYeHUS,
IIPOXOJAIIETO Yepe3
JTaHHYIO MPSAMYIO Ha
yepTexe u
napauieIbHOTO
JIPyroi NpsMoi.
Pacuér orHOLIEHUI




33

[TapamenbHas
MPOEKIINS,
PUMEHEHUE IS
MOCTPOEHUS CEUCHUH
KyOa u
napasuleJenunena.
CaoiicTBa
napasuieJenunesna u
MPU3MBI

https://www.youtube.com/watch?v=TDiqgQtNxhY

34

[TapannensHbie
MJIOCKOCTH.
[Ipusnaku
napauieIbHOCTH
JIBYX IIJIOCKOCTEM

https://resh.edu.ru/subject/lesson/6129/

35

Teopema o
HapaJIJIGJIBHOCTI/I nu
CIANHCTBCHHOCTHU
INIOCKOCTH,
MPOXOIALLIEH uepe3
TOYKY, HE
MPUHAJICKAILYIO
NAHHOU IUTOCKOCTHU U
CIIEICTBUS U3 HEE

https://resh.edu.ru/subject/lesson/6129/

36

CBolicTBa
napauieIbHbIX
IUIOCKOCTEH: O
napauieIbHOCTH
MIPSIMBIX
nepeceveHus npu




MEPCCCUYCHUU IBYX
napajuIeIbHbIX
MIJIOCKOCTEN TpeThen

37

CBolicTBa
napauieIbHbIX
IJIOCKOCTEH: 00
OTpe3Kax
napajieabHbIX
MPSAMBIX,
3aKITIOYEHHBIX MEXKTY
napauieIbHbIMU
INIOCKOCTSIMH; O
[IEPECCUCHUH NPSIMOU
C ABYyMsl
napasuieIbHbIMU
IUIOCKOCTSIMH

38

IToBTOpeHue:
teopema [Tudaropa
Ha TUIOCKOCTH

Mpe3eHTauuA

39

IToBTOpEHME:
TPUTOHOMETPHUSL
HPSIMOYTOJIBHOIO
TpEeyrojabHuKa

https://resh.edu.ru/subject/lesson/4677/

40

CgoiicTBa KyOa u
PSIMOYTOJIEHOTO
napasuieNienumne1a

https://resh.edu.ru/subject/lesson/5444/

41

Brruncnenune mimn
OTPE3KOB B Ky0e u
PSIMOYTOJIBHOM




napauiCJICIrIic1e

42

[lepnengukynsapHoCT
b IIPSIMOY U
mrockoctu. [Ipusnak
NEPIEHIUKYISIPHOCT
U IIPSIMOM U
MIJIOCKOCTH

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

43

[IepneHquKynsspHOCT
b IIPSIMOY U
mirockoctu. [Ipu3nak
NEPIEHIUKYISIPHOCT
U IPAMON 1
MIJIOCKOCTH

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

44

Teopema o
CYILIECTBOBaHUU U
€MHCTBEHHOCTH
MPSMOM,
MPOXOIAIIEH yepe3
TOYKY IIPOCTPAHCTBA
U
NEPIEHIUKYIIAPHON K
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/

45

IInockoctu n
MePIEHINKYIISIPHBIE
UM TIpSIMBIC B
MHOFOI‘paHHI/IKaX

46

IInockoctu n
MePIEHINKYIISIPHBIE
UM TIpSIMBIC B




MHOTI'OIrpaHHUKax

47

[lepnenaukynsip u
HAKJIOHHA.
ITocTpoenue
HMEPHEHINKYIIAPA U3
TOYKH HA IPAMYIO

https://resh.edu.ru/subject/lesson/6127/

48

[lepnenaukynsip u
HAKJIOHHA.
ITocTpoenue
HMEPHEHINKYIIAPA U3
TOYKH HA IPAMYIO

https://resh.edu.ru/subject/lesson/6127/

49

Teopema o Tpéx
HepreHINKYIIspax
(mpsimast u oOpaTHast)

https://www.youtube.com/watch?v=0 0zfcK0zZ4

50

Teopema o Tpéx
HEepIeHIUKYIIsIpax
(mpsimast u oOpaTHas)

51

Yron mexny
CKPEITUBAIOIINMUCS
MPSIMBIMU

https://www.youtube.com/watch?v=7X9W4cy-rqM

52

ITonck
NepHEHINKYISIPHBIX
MPSAMBIX C TTOMOIIBIO
MEePIECHINKYIISIPHBIX
IUIOCKOCTEH

53

OproronanbHoe
POEKTHPOBAHUE

https://www.youtube.com/watch?v=IM7l1Vywe38

54

[Toctpoenue ceuenuit

https://www.youtube.com/watch?v=IM7lIVywe38




KyOa, MPU3MBI,
MPaBUIbHOMN
MUPAMHU/IBI C
MOMOIIbIO
OPTOTOHAJILHOU
IPOEKLIUN

55

[Toctpoenue ceuenunit
Ky0Oa, MPU3MBI,
MPaBUIbHOMN
MUPAMHU/IBI C
MIOMOIIBIO
OPTOrOHAJILHOU
MPOEKIUU

56

CummeTpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IIJIOCKOCTH.
[Inockoctu
CUMMETpUH B
MHOTOI'PAHHHUKAX

https://www.youtube.com/watch?v=p44nh1U5WH
A

57

IIpusnax
NEPIEHIUKYIISIPHOCT
U IIPSIMOM U
IIJIOCKOCTH KaK
CIIEICTBUE
CUMMETpUN

58

IIpaBunbHbIE
MHOTOTpaHHHKH.
Pacuér paccrosinuii

https://resh.edu.ru/subject/lesson/4023/




OT TOYKH OO
IIJIOCKOCTH

59

IIpaBunbHbBIE
MHOTOTPaHHHKH.
Pacuér paccrosinuii
OT TOYKH JI0
IUIOCKOCTH

60

CriocoObl OIyCTHTD
HEPIEHIUKYIIAPEL:
CUMMCTpPUs, CABUT
TOYKH I10
napasiebHON
PAMOM

Mpe3eHTauuA

61

Casur 1o
HelapaJuleIbHON
IIPSIMOM, U3MEHEHHUE
paccTosHui

62

KonTtponsHas pabora
"B3aumnoe
pacroyioxeHue
MMPAMBIX U
IIJIOCKOCTEMN B
npocTtpaHcTBe"

63

IToBTOpEeHUE: yrou
MEXy NPSIMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM
TPEYTOJIbHUKE,

https://www.youtube.com/watch?v=aWXlIcy6pePs




TCOpCMa KOCUHYCOB

64

[ToBTOpEHME: yron
MEXIY
CKpPCIIMBAOIINUMHUCA
MMpsAMbIMHU B
MIPOCTPAHCTBE

https://www.youtube.com/watch?v=fAQYpLnonHg

65

I'eomerpuueckue
METOAbI BBIYUCIICHUA
yriia Mexay
MMpsAMbIMHU B
MHOTI'OIrpaHHUKax

66

JIByrpaHHbIN yTOI.
CBOMNCTBO JIMHEWHBIX

YIJIOB ABYTPAHHOI'O
yria

https://resh.edu.ru/subject/lesson/6063/

67

[lepnienaukynsipHbie
MJIOCKOCTH.
CaolicTBa B3aUMHO
NepHEHINKYISIPHBIX
IJIOCKOCTEM

https://resh.edu.ru/subject/lesson/4748/

68

[Tpusznax
HMEPHEHINKYIAPHOCT
U IIJIOCKOCTEH;
TeopeMa O IIpsMon
MepeceYeHus IByX
IJIOCKOCTEM
NEePHEHAUKYIISIPHBIX
TPEThEH MIOCKOCTH

https://resh.edu.ru/subject/lesson/4748/

69

[IpssMOyTOIBHBII

Mpe3eHTauuA




napajiejIeunen;
KyO; U3MEpeHNs,
CBOMCTBa
IPSIMOYTOJIBHOTO
napasuiesenumnena

70

Teopema o
JMaroHann
MPSMOYTOJIBHOTO
napasuiesienuIena u
CIIECTBHE U3 HEE

71

CrepeomMerpuueckue
¥l TIPHUKJIaTHBIC
3aj1a4yu, CBSI3aHHBIE
CO B3aMHBIM
pacroaoKeHueM
MMPAMBIX U IMJIIOCKOCTH

https://www.youtube.com/watch?v=VBzQ-8I2xtg

72

IToBTOpEHME:
CKpEIMBaOIINECcs
npsiMble,
napasuiesbHbIe
MJIOCKOCTH B
CTaHJApPTHBIX
MHOTI'OIrpaHHUKax

73

[Tapa mapannenbHbIX
MJIOCKOCTEH Ha
CKPELIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKpPCIIUBAOIIUMHUCA

https://www.youtube.com/watch?v=VBzQ-812xtg




MMPpAMBIMU B IPOCTBIX
CUTyalusax

74

Paccrosnaue oT TOUKH
JIO INIOCKOCTH,
paccTositHue ot
IPSIMOM 110
IJIOCKOCTH

https://www.youtube.com/watch?v=bBXwnHZeYh
0

75

Brraucnenne
pacCTOSIHUN MEXKY
CKPELIMBAIOIIUMUCS
MPSIMBIMU C
ITOMOIIIBIO
MEPICHINKYIISIPHOM
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEPABEHCTBA IS
TPEXTPAaHHBIX YIJIOB.
Teopema I[Tudaropa,
TEOPEMBI KOCHUHYCOB
Y CUHYCOB JUIS
TPEXTPAHHOTO yIJia

https://resh.edu.ru/subject/lesson/6063/

77

DIeMEHTHI
cheprueckoin
T€OMETPHUU:
reoJIe3nIeCKue
JIMHAH Ha 3eMiie

https://www.youtube.com/watch?v=Nu_AOjrap8Q

78

KontponbHas padota
"VYrael u
paccrostHus"




79

Cucremaruzanus
3HAHHI
"MHOrorpaHHuK 1
€ro dJICMCHTHI"

80

[Tupamuna. Buasl
MAPAMHUIL.
[IpaBunbpHas
nupamMuaa

https://resh.edu.ru/subject/lesson/5866/

81

[Ipusma. Ilpamas u
HAKJIOHHAs [IPU3MBI.
IIpaBunbHas npusma

https://resh.edu.ru/subject/lesson/5866/

82

[Ipsamoit
napajuleenuIes,
IIPSIMOYTOJIBHBIN
napajuleenumes,
KyO

83

Brinykibie
MHOTOT'PaHHHKH.
Teopema Ditnepa

https://resh.edu.ru/subject/lesson/6018/

84

Brinykibie
MHOT'OI'pPaHHHKH.
Teopema Ditnepa.
[IpaBuibHbIE U
NOJIyTIpaBUJIbHBIE
MHOTOTpaHHUKHU

85

KontponbHas padota
"MHororpaHHuku"

86

[TonsiTue BexkTOpa Ha
IJIOCKOCTH U B

https://resh.edu.ru/subject/lesson/4758/




IIPOCTPAHCTBE

https://www.youtube.com/watch?v=8XJ4wrObx80

87 CymMma BEKTOpOB
https://www.youtube.com/watch?v=8XJ4wrObx80
88 Pa3nocTh BekTOpOB
29 IIpaBuio
napajuienenumnena
90 YMHOXEHUE BEKTOpa NpeserTauus
Ha YUCIIO0
Paznoxenune BekTopa
o 6azucy Tpéx
91 BEKTOPOB, HE
JIe)KaIUX B OMHOHU
IJIOCKOCTH
9 CkansipHoe https://resh.edu.ru/subject/lesson/5723/
MIPOU3BEICHNE
Brruncienue yria
93 MEXly BEKTOpaMu B
MIPOCTPAHCTBE
94 [Ipocreiimme 3amaun https://resh.edu.ru/subject/lesson/6083/
C BEKTOpaMu
95 [Ipocreiimme 3amaun
C BEKTOpaMu
96 [Ipocreiimme 3am1aun https://resh.edu.ru/subject/lesson/6083/
C BEKTOpaMu
97 [Ipocreiimme 3amaun
C BEKTOpaMu
98 O0600mIeHne n MpeseHTauus




CHUCTEMAaTHU3ALNA
3HAHUU

99

O060061EHNE U
CUCTEMATHU3ALIUS
3HAHUH

100

Hrorosas
KOHTpPOJIbHAs paboTa

101

Hrorosas
KOHTpPOJIbHAs paboTa

102

O06o0061IEHNE U
CUCTEMATHU3ALIUS
3HAHUH

Mpe3eHTauuA

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne
n/
1|

Tema ypoka

KoanuyecTBO 4acoB

Bceer KoHnTpoabHbI
o e padoThI

IIpakTHYecKku
e padoThI

Jara
H3y4YeHH
|

JJIeKTPOHHBbIE U(POBbIE 00pa3oBaTelbHbIE
pecypchbl

[ToBTOpEHKE TEMBI
"Koopaunatst
BEKTOpa Ha
IUIOCKOCTH U B
npocTtpaHcTae"

https://resh.edu.ru/subject/lesson/5724/

[ToBTOpEHKE TEMBI
"CxansipHoe
IIPOU3BEICHUE
BEKTOPOB"

https://resh.edu.ru/subject/lesson/5723/

[ToBTOpEHKE TEMBI
"Brruucnenue yria

MCKIY BCKTOpaMU B

npoctpaHcTae”

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

[ToBTOpEHME TEMBI
"VpaBHeHUe
IIPsIMOM,
MPOXOIALLIEH uepe3
JIB€ TOUKH"

VYpaBHenue
IIJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MIJIOCKOCTH B
OTpe3Kax




YpaBHeHue
IJIOCKOCTH,
HOpMaJib,
ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

https://www.youtube.com/watch?v=F1lrpvaS8fQ

BekropHoe
MIPOU3BEICHNE

https://resh.edu.ru/subject/lesson/5731/

JIuneiHbie
HEpPAaBEHCTBA,
JIMHEHHOE
MPOrpaMMHUPOBaHKE

JIuneiHbie
HEpPAaBEHCTBA,
JIMHEWHOE
MIPOrPaMMHUPOBaHKE

Mpe3seHTauuA

10

Ananmutndeckue
METO/IbI pacuéra
yriia MexIy
HpHMBIMI/I B
MHOI‘OFpaHHI/IKaX

https://www.youtube.com/watch?v=pYxjSBiuJ3o0

11

AnanmuTHyeckue
METO/IbI pacuéra
yriia Mexay
INIOCKOCTSIMH B
MHOT'OTpaHHUKAX

12

®opmyna
paccTosiHUA OT
TOYKHU 10

https://www.youtube.com/watch?v=d-6aF5F2Q9k




IUIOCKOCTH B
KOOpJMHATAX

13

Haxoxnenue
pacCcToOsAHUM OT
TOYKH 10
IJIOCKOCTH B KyOe

14

Haxoxnenue
pacCcTOsAHUM OT
TOYKH JI0
MIJIOCKOCTH B
IIPaBUJILHON
nupamMuie

15

KoHnTponbHas

pabora

HA
HAJIUTHYECKAs

reomeTpus”

16

Ceuenus
MHOI‘OFpaHHI/IKOBZ
CTaHIapTHBIE
MHOI‘OFpaHHI/IKI/I

https://www.youtube.com/watch?v=QB5f78wGv8k

17

Ceuenusa
MHOI‘OFpaHHI/IKOBZ
METOJ CIIEIOB

https://www.youtube.com/watch?v=tv3DE3GLnk8

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHHIC
IUIOCKOCTH,
MepPECCUCHUS
HpSIMBIX nu

https://www.youtube.com/watch?v=tv3DE3GLnk8




IJIOCKOCTEN

19

[TapannensHble
MpsIMBIE U
MIJIOCKOCTH:
rapajuieIbHbIE
CCUCHUA

20

[TapannensHbIe
psiMbIE U
IIJIOCKOCTH: PACUET
OTHOLIEHUN

https://www.youtube.com/watch?v=VBzQ-812xtg

21

[TapannensHbIe
npsiMble U
MIJIOCKOCTH: YIJIb
MEXIY
CKpCHIMBAOIHUMHUCA
NpsAMbIMHA

22

[TepieHAMKYASAPHBI
€ TIpsIMbIC U
MIJIOCKOCTH:
CTaHJapTHbIE Tapbl
MEePHEHIUKYISIPHBIX
IIJIOCKOCTEN U
MPSIMBIX,
CUMMETpUU
MHOTOTPaHHUKOB

https://www.youtube.com/watch?v=kXPpglyiFiA

23

[lepneHquKyIsApHBI
€ NpsIMBIC U
IJIOCKOCTH:
TeopeMa O Tpex




MEPIEHIUKYIISIPAX

24

[TepieHAMKYASPHBI
€ IpsIMbIC U
MIJIOCKOCTH:
BBIYMCIICHUS JJIMH B
MHOT'OTpaHHUKAX

25

[ToBTOpEHME:
IO/ I
MHOTOYTOJILHUKOB,
bopmybl 175
TUIOIIACH,
COOOpaKEeHHS
moxoous

https://www.youtube.com/shorts/zHE2tZzV-DY

26

ITIoBTOpEHME:
IO/
MHOTOYTOJIEHUKOB,
dhopmymsl st
IUIOIIAJICH,
COOOpaKEeHHS
moxoous

27

ITIoBTOpEHME:
TUTOIIAIH
MHOTOYTOJIbHUKOB,
dhopmymsl st
IUIOIIAJICH,
COOOpaxeHHs
noaoous

28

ITmomanu ceuenunii
MHOTOTPaHHUKOB:

https://www.youtube.com/watch?v=-WXvE79R1PE




IJiomaaun
MMOBEPXHOCTE,
paspe3aHus Ha
4acTu,
COOOpaKEeHHS
Mog00uUst

29

ITmomanu ceuenunii
MHOTOTPaHHUKOB:
IJI0LIa AN
MOBEPXHOCTE,
paspe3aHus Ha
4acTH,
COOOpaxKeHUs
noaoous

30

KonTponbnas
pabora
"[loBTOpEHuUe:
MHOT'OI'paHHUKH,
CCUCHUA
MHOTOT'PaHHUKOB"

31

0O0bEM Terra. O0beM
[PSAMOYTOJIBHOTO
napauiesienumne1a

https://www.youtube.com/watch?v=0PL8K3SMRM
Q

32

3agauu 00
YABOCHHUH Ky0a, 0
KBaJpaType Kyba; o
TPUCEKIUH yTiia

33

CrepeoMeTpriecKu
€ 3a/1a4u,




CBA3aHHBIC C
00BEMOM
MPSIMOYTOJIBHOT'O
napajuiesienumneaa

34

IIpukianueie
3a/1a4u, CBA3aHHBIC
C BBIYUCIICHUEM
00béMa
IIPSIMOYTOJIBHOTO
napajuiesienuneaa

https://www.youtube.com/watch?v=EPT40zPIzNs

35

O0BEM mpsiMoit
HPU3MBI

https://resh.edu.ru/subject/lesson/5629/

36

CrepeoMeTpuuecku
€ 3a/1a4H,
CBA3aHHBIC C
BBIYUCIICHUEM
00BEMOB TIPSIMOit
TIPU3MBI

37

IIpukinanueie
3a]1a4M, CBA3aHHbIE
¢ 00bEMOM IPsAMOiA
IIPU3MBI

https://www.youtube.com/watch?v=uXHcUwSNWO
M

38

Beruucnenue
00BEMOB TeI ¢
MOMOIIIbIO
ONPEACIEHHOTO
unterpana. O0bpEmM
HAKJIOHHOM TTPU3MBI

https://resh.edu.ru/subject/lesson/4046/

39

Briuncienue




00BEMOB TEJI C
ITOMOIIILIO
OIPEIEIIEHHOTO
uHterpana. O0bpEM
MTUPaAMUTBI

40

®opmyna 00bEMa
MU PAMHJIBL.
OTtHomeHune
00BEMOB MTUPaAMUJT, C
00IIUM yTIIOM

https://www.youtube.com/watch?v=55194D7JZEU

41

®opmyna 00bEMa
MU PaMHUJIBL.
OTtHomeHune
00BEMOB NTUPaMUJT C
00IIUM yTIIOM

42

CrepeomeTrpuuecku
€ 3a/1a4u,
CBSI3aHHBIE C
o0BEMaMu
HAKJIOHHOM TTPU3MBI

https://www.youtube.com/watch?v=FOIDbhKa920

43

CrepeomeTpuuecku
e 3a7a4H,
CBSI3aHHBIE C
o0BEMaMu
MUPaMHIBI

44

IIpukianueie
3a7a4M 10 TeME
"O0BEMBI TENT",
CBSI3aHHBIE C




00BEMOM
HAKJIOHHOM TTPU3MBI

45

IIpukinanueie
3a7a4M 10 TeMe
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM
MHPAMUIBI

Mpe3seHTauuA

46

IIpumeHeHue
00BEMOB.
Brraucnenue
paccTosiHusA 10
IUIOCKOCTH

47

KoHnTponbHas
pabota "O0béM
MHOrOrpaHHuka"

48

Humaapudeckas
MMOBEPXHOCTb,
oOpa3yromue
LUAJIUHIPUYECKOU
MOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/6300/

49

Hunuuap. [pamon
KPYTOBOW LIMJIMHID.
[Tnomans
IIOBEPXHOCTHU
LUJIUHIPA

50

Konnueckas
MMOBEPXHOCTb,
oOpa3yromue

https://resh.edu.ru/subject/lesson/4903/




KOHUYECKON
MTOBEPXHOCTH.
Konyc

51

CeueHnue KoHyca
TUIOCKOCTBIO,
napajuIeIbHON
MJI0CKOCTH
OCHOBaHUs

https://www.youtube.com/watch?v=SSsuZW{55IA

52

Y ced€HHBIN KOHYC.
N300paxkenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

53

IInomans 60KOBOM
MMOBEPXHOCTU U
MMOJTHOM
MTOBEPXHOCTH
KOHYca

https://www.youtube.com/watch?v=hP2erTLly7k

54

[Tnomans 60KOBOMI
MMOBEPXHOCTU U
MMOJTHOM
MTOBEPXHOCTH
KOHYca

55

CrepeomeTrpuuecku
€ 3aJa4d Ha
JI0Ka3aTelIbCTBO B
BBIYMCIICHHE,
MTOCTPOCHHUEM
CEYEHUW UWINHIpA,




KOHyca

56

CrepeoMeTpriecKu
€ 3aJa4d Ha
JI0Ka3aTelIbCTBO B
BBIYUCIICHUC,
MMOCTPOCHUEM
CEYEHUW LWIMHIpA,
KOHYyca

https://www.youtube.com/watch?v=2j6FnQ5on E

57

IIpukianueie
3a/1a4u, CBA3aHHBIC
C UUWIMHAPOM

58

[Tpuxnagaeie
3aJ1a4yM, CBI3aHHbIE
C I_II/IJII/IHI[pOM

59

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/

60

[Tepeceuenue
cdepsl 1 mapa ¢
IUIOCKOCTBIO.
Kacanue mapa u
cepsl
IJIOCKOCTRIO. Bua n
n300pakeHHE mmapa

61

Ilepeceyenue
cdepsl U mapa ¢
IUIOCKOCTBIO.
Kacanue mapa u
chepsl
IJIOCKOCTRIO. Bua n

https://resh.edu.ru/subject/lesson/5525/




n300pakeHue mapa

62

VYpaBuenue chepsl.
[Tnomane chepst u
e€ gacreit

https://www.youtube.com/watch?v=cuvi3WY2avk

63

CummeTtpust cepsl
U 1mapa

64

CrepeomeTrpuuecku
€ 33J1auu Ha
JI0KA3aTeNbCTBO U
BBIUHCIICHHE,
CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOCHUEM HX
CEYEHUI
IUIOCKOCTBIO

https://resh.edu.ru/subject/lesson/4906/

65

CrepeoMeTprieCcKU
€ 3371a4u Ha
JIOKa3aTeNIbCTBO U
BBIYUCIICHUC,
CBSI3aHHBIE CO
cdepoit u mapom,
MTOCTPOCHHUEM UX
CEUYECHMI
MJIOCKOCTBIO

66

IIpukinanueie
3a]1a4M, CBA3aHHbIE
co cepoii u mapom

67

ITIoBTOpEHMUE:
OKPY>KHOCTb Ha

Mpe3eHTauuA




IUIOCKOCTH,
BBIYHCJICHHS B
OKPYXKHOCTH,
CTaHJIaPTHBIC
nmoxoous

68

Paznmuunsie
KOMOMHAIINY Te
BpaleHus 1
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/4906/

69

3amauu o Teme
"Tena u
MMOBEPXHOCTH
BpaieHus"

70

3amauu o Teme
"Tena u
MMOBEPXHOCTHU
BpaieHus"

71

KoHnTponbHas
pabora "Tena u
MIOBEPXHOCTU
BpauieHus"

72

O0BEM UIHHIIpA.
Teopema 06 06bEME
IPSIMOTO LMIMHIpPA

https://resh.edu.ru/subject/lesson/5629/

73

Brrancnenue
00BEMOB TeJI ¢
IIOMOIIILIO
ONPEACIEHHOTO
unTerpana. O0bém

https://resh.edu.ru/subject/lesson/4046/




KOHyca

74

ITmomanu OOKOBOI
U TIOJTHOM
MMOBEPXHOCTHU
KOHYyca

https://www.youtube.com/watch?v=hP2erTLIy7k

75

CrepeoMeTprieCcKu
€ 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB IUITUH/IPA,
KOHyca

76

[Tpuxnagaeie
3aJ]a4 110 TEME
"OO0BEMEI U
IUIOILA I
noBepxHocTen Ten"

Mpe3seHTauuA

77

O06bEM mapa u
IIIAPOBOTO CEKTOPA.
Teopema 06 06bEME
wapa. [Tnomans
cepsl.
CrepeoMeTpriecKu
€ 3a/1a4H,
CBSI3aHHBIE C
BBIUUCIICHUEM
00BEMOB m1apa,
IIIApPOBOTO CErMEHTA
U IIapOBOTO
CeKTOpa




78

[Ipuknagaeie
3a7a4M 110 TEMe
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM T1apa u
TUIOMIAIBI0 Cephl.
CooTHomICHHS
MEXTy TUIOIIAIIMU
MMOBEPXHOCTEN U
o0BEMaMu
MMOIOOHBIX TE

https://resh.edu.ru/subject/lesson/4911/

79

ITomoOHBIE TETA B
MIPOCTPAHCTBE.
N3mMenenue o0bEMa
MIPHU TI0JT00MH.
CrepeoMeTpriecKu
€ 3aJa4H,
CBSI3aHHBIE C
BBIYMCIICHHEM
00BEMOB TEII U
ILIOIa e
MMOBEPXHOCTEN

80

KonTposnbnas
pabora "Ilnomaan
MOBEPXHOCTU U
00BEMBI KPYTIIBIX

TCI

81

JIBYOKEeHUS
MIPOCTPAHCTBA.

https://resh.edu.ru/subject/lesson/6297/




OTtoOpakeHusl.
JIBMOKEeHUS U
paBeHCTBO (uryp.
OO01ue cBo¥icTBa
IBYDKEHUN

82

Bunwl nBukeHuit:
napasieabHbIA
MIEPEHOC,
LIEHTpalbHas
CUMMETpHUS,
3epKajJbHast
CUMMETPHUS,
IIOBOPOT BOKPYT'
IpsAMOI

https://resh.edu.ru/subject/lesson/6297/

83

[IpeoOpazoBanms
nonoOwus. [Ipsmas u
cepa Diinepa

https://www.youtube.com/watch?v=SQJaggNp1jE

84

I'eomeTpuueckue
3aJlauM Ha
MIpUMEHEHNE
JOBUKCHUS

85

KonTposnbnas
pabora "BekTopsl B
npoctpaHcTae"

86

Oo6o6maromee
noBropenue 11
HOHATUH U METOIOB
Kypca TeoMeTpuu
10-11 xmaccos,

https://www.youtube.com/watch?v=VBzQ-8I2xtg




CUCTEMaTu3anuAa
3HAHUM:
"[TapaiienbHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
npocrpaHcrae”

87

Oo6o0maromiee
noBtopenue 11
HOHATUH U METOIOB
Kypca TeoMeTpuu
10-11 kmnaccos,
cHUCTeMaTHu3aIus
3HaHUM: "BekTopbl
B IIpocTpaHcTBE"

https://www.youtube.com/watch?v=p5Q7im3qtzY

88

Oo6o0maromiee
noBropenue 11
IMOHATHUMN U METOJIOB
Kypca reoMeTpuu
10-11 kmnaccos,
CHCTEeMAaTH3alHs
3HaHuii: "BekTopbl
B MpocTpaHcTre"

89

Oo6o6maromee
noBropenue 11
HOHATUH U METOIOB
Kypca TeoMeTpuu
10-11 xmaccos,
CHCTEMAaTU3alus
3HaHui: "O0beM

https://www.youtube.com/watch?v=uSmDylkiazA




MHOrOrpaHHHuKa"

90

Oo6o0maromiee
nosTopenue 11
MOHATHHA U METO0B
Kypca reoMeTpuu
10-11 kmnaccos,
CHCTEMAaTHU3alHs
3HaHui: "O0beM
MHOTOIpaHHUKa"

Mpe3seHTauuA

91

Oo6o6maromee
nosTopenue 11
HOHATUH U METOIOB
Kypca TeoMeTpuu
10-11 xmaccos,
CHCTEMAaTU3alHs
sHanuii: "Ilnomanu
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX

TCI

92

Oo6o0maromiee
nosTopenue 11
MOHATHHA U METOJ0B
Kypca reoMeTpuu
10-11 kmnaccos,
CHCTEeMaTH3aIus
sgagui: "Thnomann
MOBEPXHOCTH U
00BEMBI KPYTIIBIX

TCI




93

Htorosas
KOHTPOJIbHAS
pabora

94

Htorosas
KOHTPOJIbHAS
pabora

95

[ToBTOpEHUE,
00001IeHHE 1
cucreMaTrmnilanuia
3HaHUH

96

Uctopus pazsutus
CTEPEOMETPUH KAK
HayKHU U €€ poib B
pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

https://www.youtube.com/watch?v=yng-JaTLuvs

97

Hcropus passutus
CTEPEOMETPUU KAK
HAayKHU U €€ poib B
pa3BUTHU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

https://www.youtube.com/watch?v=yng-JaTLuvs

98

Uctopus pazsutus
CTEPEOMETPUU KAK
HAyKH U €€ POJIb B




pa3BATHHA
COBPEMEHHBIX
WH)KEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pasButus
CTEPEOMETPUH KAK
HAyKH U €€ POJIb B
pa3BUTUHU
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://www.youtube.com/watch?v=mvt4aaXmu k

100

Ucrtopus pazsutus
CTEPEOMETPUH KAK
HayKHU U €€ poib B
pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

101

Hcropus passutus
CTEPEOMETPUU KaAK
HayKHU U €€ pojb B
pa3BUTHU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

https://www.youtube.com/watch?v=yng-JaTLuvs




Hcropus passutus
CTEPEOMETPUH KaK
HAyKH U €€ POJIb B
102 pa3BUTHU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJMYECTBO
YACOB I10
I[TPOTPAMME
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