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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBIsieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMs, TaK KaK O0OECIIEYMBAET BO3MOXKHOCTh W3YYEHUs JUCLMILIUH
€CTECTBEHHO-HAYYHOUW HAIIPAaBIEHHOCTH W IPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHKE, (POpMHUpyEeMOe MPU U3yYEHUH 00YyUarOIIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, IPHU J0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELICHUU F€OMETPUUECKHUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pELICHNH 334 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lenp ocBOeHUs MporpaMMbl y4eOHOro Kypca «l'eomeTpus» Ha yriryOnEHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIBHBIX CIOCOOHOCTEN 00yUYarOMIMXCS TPU U3yUYEHUN
reOMETpUH, KaK COCTaBJsAOUIed mnpeaMeTHoll obmactu  «Marematuka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U IEHCTBUM, CIEIU(PUYHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEMIHOTO MPOPeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacuIMpeHre NpeaCcTaBiIeHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPYKalOUIEro MUpa, 3HaHUE MOHATUMHOTO amnmapara 1o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpOBaHHE  yYMEHHUS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMeHHE MX MPUMEHATb, YMEHMs JOKa3bIBaTh TEOPEMbI M HAXOJIUTh
HECTaHJIapTHBIE CIIOCOOBI pElICHU 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

¢bopMHpOBaHHE MOHHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYE€CKOIO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHUi, POpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

(dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0KA3aTEIbCTB M aJIrOPUTMOB
pELIeHMs], YMEHHUS UX IPUMEHSTh, TIPOBOJIUTh JOKA3aTEIbHbIE PACCYKICHHS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPaclo3HaBaTh IMPOSBICHUS T'E€OMETPUYECKUX NOHITHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNUH [TOTYYEHHBIX PE3YIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpenensercss He TOJbKO IO
coJiep>KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YUYaIOIMUXCsl, PACIIUPSS U YTITyOsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTeNIbHBIX MporpamMM, OOECNeUnuTh YIIIyOJIEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIeH yueOHOoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COIAEPKAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemumBarOmuxcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeJbHOrO MpOeKTUpoBaHUs. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpasAp, MapajulelieluIie,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIia. TeopemMbl KOCHHYCOB U CUHYCOB I TPEXTPAHHOTO yIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema I[ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUIbHAs U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O MPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKAdAP U UKOCABP.

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

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeenuned, CUMMETPHUs NPABWIBHBIX IIPU3M, CHUMMETPHs NPABUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOpAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapaienenunena. Teopema O pas3lIoXKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UJIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnoniokeHue cepsbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o00paxkeHne Ten BpalleHUs Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CumMmeTpus cepsl 1 mapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUPaMuUIbl U KoHyca. O0BEM MmIapa U mapoBOTrO
CerMEHTa.

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



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

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

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIE€A0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTopHOE YMHOKEHUE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucreMa
KOOpJAWHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa 1o
0azucy. KoopamHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

/IBUKeHUSI B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mme cBoiicTBa JBW)KEHUH. Buabl JBWKEHUMN: TapauIebHBIM IEPEHOC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKAJbHAsA CHUMMETPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHSI» (YIJTYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYp
IpaXJIaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSIIEMY POCCUNWCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, chopMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AECSITEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATH MaTeMAaTHUYeCKHe 3HAaHUSA B
MHTEpecax 3/10pOBOro U 06e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryisipHas (u3nUecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03OPOBUTEIBHON JEATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyayuieit mnpodeccuu U peaau30BbIBATh COOCTBEHHBIC JKW3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreMaTH4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMAaTHUYECKUX 3HAHUW Ui pelieHusl 3a7ad B 0O0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U 00I1IECTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOU KaK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUH MEXKIYy MOHATHUSAMH, (DOpMyIUpOBaATH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /171 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylnupoBaTh U  MOPeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTENU U IPOTUBOPEYMH;

JIeJaTh BBIBOABI C HCMOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIhCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HANOOJIee OAXO AN C YUETOM CaMOCTOSTEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEN0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpodiieMy,



yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULINI0, MHEHHUE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHWUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJIEHHIO OCOOEHHOCTEN MaTEMaTUYECKOTO 00BEKTa, SIBJIICHUS, MPOLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpPMYTIHpPOBaTH OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBENEHHOIO  HAOIIOACHHUS, MCCIENOBaHMs, OLICHWBAaTh  JIOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOKHOE DPAa3BUTHE IIPOLIECCA, A TaKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora ¢ nundopmanmeii:

BBISIBJIATH JeUIUTHl HHPOPMAIH, JAHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOIIPOC U IS PEILLECHU 3a/1auu;

BbIOMpaTh UH(OPMALIMIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, AHAJIM3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOopM
IIPEJCTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEIACTABIATh €€ B pas3IMYHbIX (PopMmax,
WUTIOCTPUPOBATH IpapuuecKi;

OLICHUBATH HaJEXKHOCTD uHbopMauu 10 CaMOCTOSITEIILHO
c(hOpPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbI€e JeHCTBUS

OO0menue:

BOCIIPUHUMATh U (OPMYITHPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IEIIMU OOITICHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
W TMHCHbMEHHBIX TEKCTaxX, JaBaTh TOSCHEHHUS TI0 XOJy pEIICHUsS 3aJauyH,
KOMMEHTHPOBATH IMOJYyUYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXKJICHHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMHI,
npoOJIeMBbl, pemaeMol 3adadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
Jaora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3WIIMK, B KOPPEKTHOH (opme
(bopMyIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEACTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1a4H, YKCIIEPUMEHTA, HCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MPE3EHTAIUU U 0COOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:
COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4€TOM HMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUHN C YYETOM HOBOM MH(MOpMAIUH.



CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIIAEMbIX JIEUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEUICHUHU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBIACHATh PUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl TpU pEHIeHHH YYEOHBIX 3a7a4, NPUHUMATh IeJIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIAI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYXAaTh MPOIIECC U Pe3yabTaT pabOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢opMax palboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YWICHAMH KOMaH/Ibl, OIICHMBATh KAYECTBO CBOECTO BKJIaIa
B 0OmuiA TPOAYKT TO KpPUTEPHUSIM, COHOPMYTHUPOBAHHBIM yYaCTHUKAMHU
B3aMMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiacca o0yyaromuics HayquTCs:

e CBOOOAHO OMEPUPOBATH OCHOBHBIMHU TOHSTHSAMH CTEPEOMETPUN TIpU
pEIIeHNH 3374 ¥ IPOBEICHINH MaTeMaTHIECKIX PACcCyKICHU;

e TPHUMEHATH AKCHUOMBI CTEPEOMETPUHU M CIECACTBUSA W3 HUX MPH PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJACCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TOHATHUSAMHU, CBSI3AHHBIMH C yIrJaMd B
IPOCTPAHCTBE: MEXKIY MNPSAMBIMM B IPOCTPAHCTBE, MEXAYy MNPSIMOU U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOIHO pacmo3HAaBaTh OCHOBHBIC BHUIb MHOTOTPAaHHUKOB (TpH3Ma,
nupamuja, NpsMOyTOJIbHBINA Mapaienenunes, kyo);

e KJacCUPUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHHUS  JUIs
KJIacCU(UKAIINH,



CBOOOJIHO  OMEpUPOBATh  MOHSATHSMH, CBSI3aHHBIMH C  CEUCHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

BBIIIOJIHATD napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHKE (PUTYP HA INIOCKOCTb, BBIITOJIHATH U300 pakeHUsl PUTyp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHUKOB PAa3IM4YHBIMA METOJAMH, BBINOJHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJ| CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (TpU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHHEM (POpMYT;

CBOOOJHO OINEpPUPOBATh MOHATHSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LEHTD,
OCb U IJTIOCKOCTh CHMMETPHH, LIEHTP, OCh U IMJIOCKOCTh CHMMETPUU (PUTYPHI;
CBOOO/IHO OIEpPUPOBaTh MHOHSTHUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSIS U3BECTHBIE METOIbI IPH
pELIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WU BBICOKOI'O YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

OPUMEHATh MOJYYEHHbIE 3HAaHUS Ha NPaKTUKe: CpaBHUBATb U
aHAIM3UPOBATh PEAbHBIE CUTYAlMH, MPUMEHATh HU3yYECHHbIEC MOHSATHUS B
npouecce TIOUCKAa PEeUIeHUs] MaTeMaTH4eckd  cpOopMyIMpOBaHHOU
npo0JyieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb NpaKTUYECKUEe 3aaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEITUYMH;

UMETh NPEJCTAaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.

K xonity 11 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJHO ONEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHHYECKOH M CHEpUUYSCKOM TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOy YCHHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHyCOM, c(hepoit U 1mapom;

pacno3HaBaTh Teda BpauleHus (LUWIMHApP, KOHYc, cdepa W 1Iap) u
OOBSCHATH CIIOCOOBI TIOJTyYECHHSI TEJT BPAICHMUS;



KJIacCU(DUIIMPOBATH B3aUMHOE PACIIONIOKEHNE C(hephl U TIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalleHUs,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHMKOB W TEJI BPAIICHHS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMA C KOMOWHALMSIMHU Tell
BpalieHus] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
OMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpalICHUS;

BBIYHCIIATH COOTHOIICHHSI MEXAY IUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
IMOJOOHBIX TENT;

n300paxarb H3ydaeMble (QUTYpPHI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexax U pUCYHKaxX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEPAllUH HAJl BEKTOPAMU;

3a71aBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT;
peliaTh TEOMETPUUECKUE 3a/1a4l HA BEIYMCIICHUE YIJIOB MEXKTY MPSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIICHUE PACCTOSTHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a MPY PEUICHUU;
CBOOOJTHO ONEPUPOBATH TOHITHSMHU, CBSI3AHHBIMA C JIBDKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKCHHU;

BBITIOTHATh M300paXK€HUsT MHOTOTPAHHUKOB UM TeJ BpaAIllCHUS MpU
MapaJJICTIbHOM  TIEPEHOCE, UECHTPAIBHOM CHUMMETPUHM, 3EPKAIBHON
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAILECHUS: CEUYCHUS LUJIMHAPA
(mapayuienbHO U MEPHEHIUKYJIISIPHO OCH), CEUYCHUsI KOHYyca (MapaliieabHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUU: METOJl CIIEI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpudecKkre (AKThI ISl PElIeHUsS CTEPEOMETPUYECKUX
3a/lay, MPEANOJaralolMX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBUS
IIPUMCHEHHUS 3/I1aHbI B SIBHOM 1 HESIBHOH (hopme;

pemaTh 3aJlaud Ha J0Ka3aTeJbCTBO MAaTEMAaTHYECKHUX OTHOILICHUN H
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI MIPU PEIICHUN CTEPEOMETPUUYECKHUX 3a/1aY;



e MPUMEHSATH MOJIYUYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATDH, AHATU3UPOBATH
U OICHUBATh pEaJbHbIE CUTyalldd, NPUMEHSATH H3YUCHHBIEC MOHSTHUSA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IOUCKA PEHIEHUs MaTeMaTH4YEeCKU
chOopMyITUPOBAHHON MPOOJIEMbI, MOJECIUPOBATH pealibHbIE CUTYyallMd Ha
S3BIKE TEOMETPUHU, UCCIE0BATh MOCTPOECHHBIE MOJICNIN C UCIIOJIb30BaHUEM
F€OMETPUYECKHX TMOHATHA M TEOpeM, ammaparta anreOppl, pemaTh
NPaKTUYECKUE 3a/1ayd, CBS3aHHBIE C HAaXO0XXJIECHHUEM TI'€OMETPUUYECKUX
BEJIMYMH;

UMETh MPEJCTaBICHUSI 00 OCHOBHBIX dTanax pa3BUTUS T€OMETPUU KaK COCTAaBHOMU

4yacTH (yH/IaMEHTa Pa3BUTHS TEXHOJIOTUH.
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pocTh uryp, ym yrom - OpPraHU30BBIBATh 0-11/3c.pptx
00BEKTOB. medeTso
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. B3aMMHOM IIOMOIIH 0-11/1.pptx
TUIOCKOCTEH B mpocTpaHcTBe. O003HaUCHUS - pea30BbIBATD
MPSIMBIX U MJIOCKOCTEH. BOCIIUTATCIIbHBIC
10 | U3o6paxeHue cedeHHi NupaMubl, Kyba 1 1 BOSMOMKHOCTH B https://resh.edu.ru/s

MPU3MBI, KOTOpPBIE TPOXOJAT Uuepe3 ux pedpa.

Pa3IMYIHbIX BUAAX

ubject/lesson/4912/
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N3o6pakenue nepecedeHus MoIyIeHHbIX
10cKocTel. PackpammBanue OCTPOEHHBIX
CEYCHUH Pa3HbIMU LIBETAMU.

11

N3o0pakeHne ceueHni mupaMu/ibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX pedpa.
H300pakeHre nepeceueHus moTyYeHHbIX
TUIOCKOCTEH. PackpammBanue moCTpOSHHBIX
CCUCHHI Pa3HBIMU IIBETAMH.

12

N3o0pakeHune ceueHni mupaMu/ibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX pedpa.
H300pakeHre nepeceueHus moTyYeHHbIX
IJI0CKOCTEN. PackpaimBanue OCTPOEHHBIX
CCUCHHI Pa3HBIMU IIBETAMH.

13

N3o06paxkenue ceueHnii nupamuabl, Kyoa u
IIPU3MBI, KOTOpBIE IPOXOJAT Uuepe3 ux pedpa.
M3obpaxenue nepeceueHus MoJTydeHHBIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CeueHU Pa3HBIMU LIBETAMMU.

14

Mertoz crie10B AJIs TOCTPOCHUS CEUCHUM.

15

MeTton ciie1oB JUIsl IOCTPOSHUS CEUEHUI.

CBolicTBa niepece4eHni MPSIMbIX U MJIOCKOCTEH.

16

Merton caenoB ajs MOCTPOCHUA CEUYCHHI.

CBolicTBa niepecedeHnii MPsIMbIX U MJIOCKOCTEH.

17

[TocTpoeHue ceuenuii B mupamue, Kyoe mo
TpeM Toukam Ha peOpax. CozmaHue BBIHOCHBIX
YepTeKel U 3aMKCh 11aroB NOCTPOEHUSI.

18

[TocTpoenue ceuennii B mupamue, Kyoe mo
TpeM Toukam Ha pedpax. Co3maHne BEIHOCHBIX
YepTeKel U 3aMKCh 11aroB NOCTPOECHUSI.

19

[TocTpoenue ceuennii B mupamue, Kyoe mo
TpeM Toukam Ha pedpax. Co3maHne BEIHOCHBIX
YEPTEKEU U 3aIUCh IIaroB MOCTPOCHUS.

20

[TocTpoeHue ceduenuii B mupamue, Kyoe mo
TpeM Toukam Ha pebpax. Co3zmaHne BBIHOCHBIX
YEPTEKEH U 3aMUCh IIaroB MOCTPOCHUS.

21

[loBTOpEHUE MIIAHUMETPUN: TEOPEMA O
PONOPLHUOHATBHBIX oTpe3kax. [Tomobue
TPEYrOJIbHUKOB.

22

HOBTOpCHI/Ie IJIAaHUMETPpHUU: TCOPEMA MeHenas.

PacueThl B ceueHMAX Ha BEIHOCHBIX YCPTEIKaxX.

JEeATEILHOCTH
00yJaromuxcs co
CJIOBECHOM
(3HaKOBOIN)
OCHOBOI:
CaMOCTOSITETIbHAS
pabota ¢
y4eOHHUKOM, paboTa
C Hay4HO-
MOMYJISIPHOI
JIATEPATypPO, 0OTOOP
U CpaBHEHHE
MaTepHaa 1o
HECKOJIbKUM
HCTOYHHKAM.
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kov
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Hcropus pasBuTHs INIAHUMETPUU U
CTEPEOMETPUHU.

23 Konmpononaa pavoma Nel «Axcuomut
cmepeomempuu. Ceuenuny
B3aumMHoe  pacnojiokeHHe — NMPSMBIX B
NMPOCTPAHCTBE

24 B3anMHOe pacnonoxeHue npsMbIx B - peanmsosbBath | http://geometry200

BOCITUTATEIIbHBIC 6.narod.ru/Lessons
npoctpancTBe. CKpenuBaronmecs npsmsie.
pOCTp pei m p BO3MOXKHOCTH B | /10-11/5a.pptx
[Ipr3HaKy CKPEIUBAIOMIUXCS MPIMBIX. pasnuuHBIX  BMaax | http://geometry200
[TapannensHbie MIpsiMbIE B TPOCTPAHCTBE. JIeSITENBHOCTH, 6.narod.ru/Lessons
obyuatormmxcst  co | /10-11/5b.pptx
CJIOBECHOM
25 | Teopema o CyIIECTBOBAHUH U (3HaKOBO¥)
. o HOBOM:
€IMHCTBEHHOCTH MPSIMOI MapasuieIbHON OCHOBOH
. . . cHCTeMaTH3alHs
JTAHHOM MPSIMOM, MPOXOSAIICH Yepe3 TOUKY y4e6HOrO
MIPOCTPAHCTBA U HE JIEKAILECH HA JaHHOU Marepuana
npsmMoii. JleMma o mepeceyeHun - TpOCKTHpOBATh
CUTyaluu u
napauieIbHbIX MPSMBIX IJIOCKOCTHIO. COBBITHS,

26 | [TapamiensHOCTH TPEX NMPSMBIX. Teopema o Tpex Pa3BHBAIOIIUE
napaJuIeIbHBIX NPSIMbIX. Teopema o SMOLHOHAIEHO-

LEHHOCTHYIO chepy
CKPEIIUBAIOIINUXCS MPSAMBIX. o6yuatorerocs :

27 [TapannensHoe npoexkTupoBanrue. OCHOBHBIE - passuare y | Nttp://metodisty.ru/
CBOMCTBA MapaICIbHOIO MPOSKTUPOBAHUS. 00ydaroIHXCs my/files/view/ uqo_l :
N3o0paxenue pa3HbiX GUTYp B MapaiebHON TIOSHABATEILHYIO0 mezhdu bryamol |

p p M P AKTHBHOCTb, ploskostju
HPOCKIIHH. CaMOCTOATELHOCTE
28 [lenTpanpHas npoeKuus. Yroi C ,MHHLIMATHBY, http://metodisty.ru/
COHAIpPABIEHHBIMHM CTOPOHAMH. YTOJI MEXKITY TBOPHCCKHC m/files/view/ugol_
CIIOCOOHOCTH mezhdu_skrechivaju
HPSIMBIMH. chimisya_pryamymi
2013 01 20

29 3aa4yM Ha JOKa3aTeJIbCTBO U UCCIIEI0BaHUE, http://metodisty.ru/

CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX B m/files/view/rasstoy
anie_mezhdu_skrec

MPOCTPAHCTBE. hivajuchimisya_pry
amymi

IMapaiieJibHOCTH NPAMBIX U IJIOCKOCTEH B

NPOCTPAHCTBE

30 | [lonaTuHsA: Mapa/IebHOCTh NPSIMOU U -OpraHN30BbIBATD http://geometry2006

IUTOCKOCTH B IpocTpaHcTBe. [IpH3Hak UHIUBUAyaJIbHBIC .narod.ru/Lessons/1
. U TPYIIIOBBIC 0-11/7a.pptx
NapajuIeIbHOCTU MPSIMON U TUIOCKOCTH. (bopMBI yueGHO
CaoiicTBa napauiCJIbHOCTH HpﬂMOﬁ " JICSATCIIbHOCTH,
IUIOCKOCTH. -p€aIn30BbIBATH
BOCIIMTATCIIbHBIC _
31 I'eomeTpuueckue 3aaun Ha BBIYUCICHUE U BOIMOKHOCTH B http://geometry2006
JI0KA3aTeNbCTBO, CBSI3aHHBIC 8 MApaUIeTbHOCTHIO Pa3IIMYHBIX BALAX '()nirf/%w L&SSOHS/ 1
o ;QL
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE. JIESITEBHOCTH
00ydJaromuxcst co ;

32 | [locTpoeHue ceueHus, MPOXOMAAILETo Yepe3 Cng’B ccHoi http://geometry2006

JIAHHYIO MPSMYIO Ha UepTeKe U NapajliebHOro (31aK0BO1) bnirf/g“/ Ltexssons/ 1
o - .Qp
OCHOBOMU:

JpyTou MpsMoil. PacueT OTHOIIEHUH.
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33 | [lapannenbHas MpOEKIUs, TPUMEHEHHE IS 1 CaMOCTOSITENbHAs http://geometry2006
IIOCTPOEHHS CEYEHUMN Ky0a 1 IapajlIeIenuIIe/a. padora ¢ .narod.ru/Lessons/1
" YY4EeOHHUKOM, 0-11/13.pptx
CroiicTBa mapauleNenumnea ¥ Ipu3Mbl. paboTa ¢ HayqHO-
34 [TapannensHbie 1ockocT. [IpuzHaku 1 TOMYIAPHOM http://geometry2006
o JIUTEPATYPOH, .narod.ru/Lessons/1
HapauIeIbHOCTH JIBYX TUIOCKOCTEH.
p Y oTOOp U 0-11/8a.pptx
CpaBHEHHE
35 | Teopema 0 HapauIeIbHOCTH U €JUHCTBEHHOCTH 1 MaTepHaa Io http://geometry2006
o HECKOJIbKUM .narod.ru/Lessons/1
IUTOCKOCTH, ITPOXOJIAIIEH Yepe3 TOUKy, He
» TTPOXOUAIIL . P Y HCTOYHUKAM; 0-11/8b.pptx
NpUHAUISKAIIYIO JAHHOW TNIOCKOCTH U IpHMEHSTS Ha
CIICJICTBUS U3 HEE. ypOKe
36 | CpoiicTBa mapauieabHbIX IOCKOCTEM: O 1 EHTepaKTHg‘HHe
OpMbI paboTHI ¢
HapauIeIbHOCTH MPSIMBIX MIEPECEYCHNUS TIPH 0By aIOMIMHCH:
HepeceyeHNH JBYX MapauIeIbHbIX MJIOCKOCTEH JCKYCCHH,
TpeTbeﬁ. KOTOpBIE 10T
o z o0yyaromummes .
37 CBoiicTBa mapaieNbHbIX MIIOCKOCTEH: 00 1 yHaiom http://geometry2006
BOSMOKHOCT .narod.ru/Lessons/1
OTpe3Kax MapajuieIbHbIX MPSMBIX, MPHOGPECTH OTEIT | 0_11/8b poix
3aKIJIFOYEHHBIX MEKIY MapaieTbHBIMU BEJIeHNA
IUIOCKOCTSIMH; O TIEPECEUCHUH TIPSIMOIA C KOHCTPYKTHBHOTO
Juajiora,
JBYMS TApAJICIbHBIMU TUIOCKOCTSIMH.
IepneHANKYJISIPHOCTH MPSIMBIX H 25
IJIOCKOCTEll B IPOCTPaHCTBE
38 | [ToBTopenwue: Teopema [Tuaropa Ha MmiIOCKOCTH. 1 ~TIPOEKTHPOBATH
39 | IloBTOpeHHE: TPUTOHOMETPHS IPSIMOYTOIBHOTO 1 zgng};iﬂ .
TPEYTOJIbHUKA. pasBHBAIOMIHE
40 CgoiicTBa Ky0a U IPSIMOYTOJILHOT'O 1 KyJbTYpy
napasuiesenuea. TCpEKMBAHNN 1
LIEHHOCTHBIC
41 | BeluncneHue JUIMH OTPE3KOB B KyOe 1 1 opHeHTAIH
OPSMOYTOJIBHOM TNapajulesienumnesie. peGenka;
42 | TlepneHAUKYISIPHOCTD MPSMOM U TJIOCKOCTH. 1 “HHHIHMHPOBATE M | http://metodisty.ru/
- HO/IePIKMBATE m/files/view/geom
[Ipu3Hak neprneHIuKyIIPHOCTH TPSMOH 1 HCCTeNOBATENBCRY | 10
IIJIOCKOCTH. 10 IEATEIBbHOCTD o
43 | [lepneHaUKYIIPHOCTD MPSMOIT U TNIOCKOCTH. 1 ggy;iim;g;ﬂga B | http://geometry2006
. MKax U3aIiu
[Ipu3Hak neprneHIuKyIIPHOCTH TPSMOH 1 ML Onirf/(i;;/ Letsxsons/ L
IMJIIOCKOCTH. WHJIUBUIYAIBHBIX H
44 | Teopema O CyLIECTBOBAHHHU U €IMHCTBEHHOCTH 1 TPYTIOBBIX http:/geometry2006
o o MCCIENOBATEIIECKIX | narod.ru/Lessons/1
NPSMOM, TPOXOAAIIECH Yepe3 TOUKY HPOCKTOB, 4TO JACT | 0-11/17b.0ntx
IPOCTPAHCTBA M MEPIIEHANKYISIPHON TUTIOCKOCTH. oGyuatommumMes SR
BO3MO>XHOCTb
45 | [InockocTu U NepHEeHANKYJIIIPHBIE UM MPSMBIE B 1
proOpecTH HAaBBIK
MHOTOTpaHHHKAX. NyGIHYHOTO
46 [110cKOCTH U EPIEHINKYISIPHBIE UM MIPSIMBIE B 1 BBICTYILICHHSL IEPEJ]
MHOTOTPaHHHKAX. Zgﬂmzp”eg; X
T'YMCHTHUPOBAHUS -
47 [lepnienpukynsip u HakinoHHas. [loctpoeHue 1 " OTCTAMBAHMS http./(/jqeolTetrVZO/Of
NEePICHANKYIISIPA U3 TOYKU Ha MPSIMYIO. cBoeit Touky | ;1A OC.MUILESSONS
0-11/18.pptx
3pCHHSL.
48 [Tepniengukynsip u HaknoHHas. [locTpoenue 1 http://geometry2006

NEPNCHAUKYJIIpa U3 TOYKU HA IIPAMYIO

.narod.ru/Lessons/1
0-11/18.pptx
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49 Teopema o Tpex nepneHaAuKyIsapax (mpsamas u 1

oOpatHast)

50 Teopema o Tpex nepneHAuKyIsapax (nmpsamas u 1

oOpatHast)

o1 VYron Mexay CKpeluBatOUUMUCS PSIMbBIMHU. 1

52 [Touck nepreHIuKyISAPHBIX TPSIMBIX C 1

MOMOIIBIO NEPIIEHINKYISIPHBIX MIOCKOCTEH.

53 OpTOoroHanbHOE MPOCKTUPOBAHUE. 1 http://geometry2006
.narod.ru/Lessons/1
0-11/22h.pptx

54 | IlocTpoeHue cedeHuit Kyoa, MpHU3MBlI, 1 http://metodisty.ru/

MPABUJIbHOM MUPAMUJIBI C TIOMOIIBIO m/files/view/postroe
N nie_sechenii_mnogo
OpPTOTOHAJILHOM MPOEKITHH. grannikov
955 | [loctpoenue ceuenuii kyba, IpuU3Msl, 1 http://geometry2006
o .narod.ru/Lessons/1
MPABWIBHON MUPaAMUIBI C IIOMOIIb
PABIILHOM LIMPAMHIBI € TIOMOILBIO 0-11/22b.pptx
OPTOTOHAILHOM MPOCKITHH.
56 CummeTpusi B IPOCTPAHCTBE OTHOCUTEIIBHO 1
wiockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHUKAX.
57 [Tpu3Hak neprneHIuKyIIPHOCTH IPSIMON U 1
TUTOCKOCTH KaK CIJICJICTBUE CHUMMETPHH.
58 | IIpaBuibHBIC MHOTOTPAaHHUKH. Pacuér 1 http://geometry2006
o .narod.ru/Lessons/1
TOSTHUH OT TOYKH JIO TUIOCKOCTH.
paccto OT TOYKH JI0 IIJIOCKOC 0-11/20d.006x
59 [IpaBunbpHBIE MHOTOTPAaHHUKH. Pacuér 1 http://geometry2006
o .narod.ru/Lessons/1
ACCTOSIHUN OT TOYKH JI0 TIIIOCKOCTH.
paccto OT TOYKH JI0 IIJIOCKOC 0-11/208 ontx
60 CnocoObl OIyCTUTH NEPIICHANKYISPHI: 1 http://geometry2006
o .narod.ru/Lessons/1
UMMETPUS, CABUT TOUKH IO MapaieTbHON
CHMMCTPHA, CAIBAT TOHKH MO MapajlIeIbHO 0-11/20h.pptx
MIPSIMOH.
61 CnBur no HenapasieaIbHOU MPSIMON, U3MEHEHUE 1
pacCTOSHUM.
62 | Konmponvuaa paboma Ne 2 «Bzaumnoe 1
pacnonoxcenue npAmMvIX U nJ10CKOCmeil 6
npocmpancmee»
YTJIbl H PACCTOSTHUSA 16
63 | [ToBTOpEeHHUE: Yyroi MexX1Iy MpsIMBIMH Ha 1 -o6warses ¢ | http://geometry2006
obyuarommmucst (B | .narod.ru/Lessons/1
TUIOCKOCTH, TPUTOHOMETPHSI B IIPOU3BOJIEHOM
> TP P p JIHAJIOTE), 0-11/16a.pptx
TPEYTOJILHUKE, TEOpEMa KOCHHYCOB. NpH3HABATE X
64 [ToBTOpEHME: YTOII MEKIY CKPEIIHBAFOIIIAMHCS 1 JIOCTOMHCTBA,
IIOHUMATh u
MPSIMBIMU B TIPOCTPAHCTBE.
NPUHUMATD UX
65 ['eomeTpuyeckre MeTOABI BBIYUCIICHHS YT 1 - OPraHM30BBIBATE http://geometry2006

MCXKAY NPsAMBIMHA B MHOT'OT'PaHHUKAX.

WHIUBHYalIbHbIE H
IpYIIOBBIE  (POPMEI

.narod.ru/Lessons/1
0-11/16d.pptx
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http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
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66 | AByrpauHsiii yroa. CBOHCTBO JIMHEHHBIX YIJIOB yuebHo# http://geometry2006
NEeSITENLHOCTH .narod.ru/Lessons/1
BYI'PAHHOIO yIJIa.
JIBYTP y - opranmsoBbiBaTh | 0-11/21a.pptx
JJIA 06yanOIHI/IXC}I
67 | Ilepuenaukyispusie miockocTd. CBoWCTBA curyanuii kontTpons | http://geometry2006
o U OLIEHKH .narod.ru/Lessons/1
B3aUMHO NEPIEHIUKYJIAPHBIX IIJIOCKOCTEM.
p AUKYTIAP -peann30BLIBATh 0-11/22a.pptx
BOCIIMTATCJIBHBIC
68 [Ipu3Hak nepneHIuKyJISIPHOCTH TIOCKOCTEH; BO3MOXXHOCTH B
TeopeMa O IpsIMOil epeceueHns IByX PASIITTHBIX BHAAX
. . JESTENBHOCTH,
IJIOCKOCTEN MEePIEeHIUKYISAPHBIX TPEThEH 00y 4arOLIUXCS CO
IIJIOCKOCTH. CJIOBECHOM
69 | IIpsAMOYroNbHEIN HapaIelenuIen; Kyo; (3HaKOBOIf)
o OCHOBOMU:
M3MEPEHHUS], CBOMCTBA NPAMOYTOJIBHOTO CHCTeMATH3ALIA
napajjesenuieaa. y4eOHOTO
70 | Teopema 0 quaroHaIH NPSIMOYTOJIBHOTO Matepuana.
rapasulesienuIie/ia v CJICICTBUE U3 HEE.
71 CrepeomeTpryuecKue 1 MpUKIIaJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
IPSMBIX U IIJIOCKOCTEM.
72 [ToBTOpEHME: CKPEIIMBAIOIINUECS MPSMBIE,
napajuiebHbIe INIOCKOCTH B CTAHJAPTHBIX
MHOT'OIPAaHHHUKAX.
73 [Tapa napanienbHbIX IUIOCKOCTEN Ha
CKPELIMBAIOIIMNXCA MPAMBIX, PACCTOSTHUE MEXKIY
CKPELIMBAIOIIMMUCS IPSIMBIMHU B TIPOCTHIX
CUTyalusX.
74 PaccTossHHE OT TOYKH 10 INIOCKOCTH, http://geometry2006
o .narod.ru/Lessons/1
ACCTOSIHUE OT MPSAMOM 10 MIIOCKOCTH.
p pAMOT A 0-11/20d. pptx
75 Beluncrienue paccTOSHUN MEXIY http://geometry2006
CKPELIMBAIOIIMMUCS TPSMBIMU C IIOMOIIBIO bneirf/%?/Letisons/ 1
" O-11/Z0T1.ppix
NEePHEHINKYISIPHON MIIOCKOCTH.
76 TpexrpaHHsblid yroj, HEPaBeHCTBO IS
TpexrpaHHbIx yrioB. Teopema [ludaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPaHHOTO yIJia.
77 DneMeHTHI chepuIecKoil TeOMEeTPUH:
reo/Ie3NYEeCKre JTMHUU Ha 3eMIle.
78 | Konmponsuaa paboma Ne 3 «Yenuvt u
PaAccmoanuay
MHOrorpaHHuKHU
79 CucremaTtu3zanus 3HaHUN «MHOTOTpaHHUK U €T0 -pEan30BbIBaTh
p
NJIEMEHTBI» BOCIIMTATCIIbHBIC
BO3MOXXHOCTHU B .
80 ITupamuaa. Bunsl nupamua. [IpaBunesHas ATHEX BIAX http://geometry2006
p 8%\ narod.ru/Lessons/1
nupamMuja. ESITENLHOCTH 0-11/24.00tx
0-11/24.pptx
oOydJarmuxcst  co
31 I I CJIOBECHOI
pusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL. (3HaKOBOI)

[TpaBunbHas npusMa.

OCHOBOM: BBIBOJIEI K



http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
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http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
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http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20f.pptx
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http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx

82 [Tpstmoii napasuienenunen, IpsAMOYyToJIbHbIN 1 JIOKa3aTebCTBO
napasuieNenunes, Kyo. Gopmyn, - aHau3
— dopmyi, perieHue
83 Brimykiibie MHOrorpannuku. Teopema Diinepa. 1 TEKCTOBBIX
84 | Bremykibsle MHOrorpanHuku. Teopema Diinepa. 1 KonmMuecTBeHHBIX | | http:/geometry2006
. .ru/Lessons/1
[IpaBUIbLHBIE U IIOJIYIIPABUIBLHEIE KauCCTBCHHAIX narod.u/
p yip 3amay, Bemmosinenue | 0-11/27a.pptx
MHOTOTPaHHHKH. B o
pas3rpaHUYCHHIO http://geometry2006
TIOHSTHH .narod.ru/Lessons/1
- npumenats Ha | 0-11/28.pptx
ypoKe
85 | Konmponsnan paboma Ne 4 «Muozozpannuxkuy 1 MHTEPaKTHBHbIC
¢dopMbl  paboOTHl ¢
o0yJarImuMucs
BekTopbl B mpocTpaHCcTBE 12
86 | [lonsTHe BekTOpa HA IUIOCKOCTH U B 1 - IPUMEHSATH Ha http://geometry200
OKe 6.narod.ru/Lessons
MIPOCTPAHCTBE. P
poctp HMHTEPaKTUBHBIC /10-11/9a.pptx
(hopMBI pabOTHI €
87 CYMMa BEKTOPOB. 1 00yYarOIUMHUCS: http://geometry200
rpyImmnoBas paboTa 6.narod.ru/Lessons
wi pabora B /10-11/9b.pptx
nmapax, KOTOphLIC
88 Pa3HOCTh BEKTOPOB. 1 y4aT 00y4aromuXcs
89 [TpaBwiio mapamienenureaa 1 KOMAr 0/ pabore
p p Ad. u B3aPIMO,Z[€I>‘ICTBI/IIO
90 | YMHOXeHHE BEKTOpa Ha YUCJIO. 1 ¢ ApyTHME
91 Pasnoxxenue Bektopa 1o 0azucy Tpex BEKTOPOB, 1 00yHUaroMMHCS
9 - [IPUBJICKATb
HE JISXKAIIUX B OJHOU TUIOCKOCTH.
BHHUMAaHHUC
92 CKa.HSIpHoe IMPOU3BCACHUC. 1 06yqa}0]_up1xc;[ K
93 Brrunciienue yria Mex1y BEKTOpaMu. 1 HCHHOCTHOMY
o ACTICKTY M3Yy4Ya€MbIX
94 [Ipocreiimume 3a1aun ¢ BEKTOPAMH. 1 y
Ha ypOKE SBJICHUH,
95 [Ipocreiimne 3a1aun ¢ BEKTOPAMHU. 1 TOHSITHA, IPHEMOB
96 ITpocreimue 3a1a4u ¢ BEKTOPAMH. 1
97 [Tpocreiimme 3aaun ¢ BEKTOPAMH. 1
IHoBTOpeHue, 00001IeHUE, CHCTEMATH3 AU 5
3HAHUU
98 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 - OpraHH30BBIBATH
«B3auMHO€ pacroioKeHne IPIMbIX 1 AU 0OyHaIoIWXCA
o CUTyallud KOHTPOJIA
MJIOCKOCTEH B MPOCTPAHCTBE 1 OLIeHKH
99 O06o011eHre U cucTeMaTu3alus 3HaHu| 1
«MHOTOTrpaHHUKI»
100 | Hmoz06asn konmponvhas paboma 1
101 | Umoz06asn konmponvnasn paboma 1
102 | O6oOEeHne U cucTeMaTH3alns 3HAHWA: aHaJINA3 1

KOHTPOJIbHOM paboTHI.



http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

11 KJIACC

Ne Tema Koa- JeAITeJIbHOCTD | DJIeKTPOHHbIE
n/n BO yUHUTEJsI € (ungposeie)
o0pa3oBare/ibHbIE
4yacoB yuyeToM
- pecypcbl
padouei
NMPOrpaMMbl
BOCIIUTAHMSI
AHaTUTHYeCKAasi TeoMeTpusi 15
1 [ToBTopenue Tembl «KoOpauHaThl BEKTOpA HA - IPUBIICKATh https://www.yaklass
IJIOCKOCTH U B IPOCTPAHCTBEY BHUMAHHC [w/p/geometria/11-
o0yJaromuxcs K klass/priamougolnai
o0Cyxk1aeMoi Ha a-sistema-koordinat-
ypoke v-prostranstve-

1 uHpOpMaIUH, metod-koordinat-
AKTHBH3AL[HH 10439/abstcissa-
MI03HaBATENBHOM ordinata-i-applikata-
JesATEIEHOCTH tochki-prosteishie-
00y4JaroIuXCst zadachi-v-

- IPUMEHSATH HA koordinatakh-9263
ypoke
2 IMTosTopenue Tembl «CKaIIpHOE MPOU3BEACHHE MHTEPAKTHBHbIC https://www.yaklass
BEKTOPOB» (hopMBbI pabOTHI € .ru/p/geometria/11-
00y YaroIIUMHCS klass/priamougolnai
- OPTaHU30BHIBATH a-sistema-koordinat-
medcTBO V-prostranstve-

1 MOTHBUPOBAHHBIX metod-koordinat-
00yUarommXxcst Haj 10439/ugol-
ux mezhdu-vektorami-
HEYCIIEBAIOIUMHU skaliarnoe-
OJIHOKJIACCHHUKAMH, proizvedenie-9283
- peanu3oBbIBATh

3 [ToBTOpEHKE TeMbl « BHIUMCIIEHUS yTiIa MEXKIY BOCIIHTATE/IBHBIC https://www.yaklass
BO3MOX>XHOCTHU B i -
BEKTOpPaMH B IPOCTPAHCTBE» [u/p/geometria/11-
Pa3sIMYHBIX BUAAX klass/priamougolnai
AeATENbHOCTH a-sistema-koordinat-

00y4aroImuxcs: v-prostranstve-

1 CaMOCTOSITeIIbHAS metod-koordinat-
pabora ¢ 10439/ugol-
yueOHukom, pabora | mezhdu-vektorami-
C HAYYHO- skaliarnoe-
HOMYJISIPHON proizvedenie-9283
JIUTEPATypoii, 0TOOP

4 [ToBTOpEeHUE TEMBI «YpaBHEHHE MTPSMOM, 1 CpaBHCHHC

o 1 Marepuaia 1o

MPOXOJIAILIEH Yepe3 ABE TOUKH HOCKOIBKHM

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, YPAaBHEHHE 1 MCTOYHUKAM.
IJIOCKOCTH B OTPE3Kax.

6 YpaBHEHHE INIOCKOCTH, HOpMaJlb, YPaBHEHUE 1
IJIOCKOCTH B OTPE3Kax.

7 BekTopHoe npousseneHue. 1

8 JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
MPOTPaMMUPOBAHHUE.

9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
MPOTPaMMUPOBAHHUE.

10 AHaATMTAYECKHE METOIBI pacuéTa yriia MexIy 1

MMPSAMBIMHA B MHOTOT'paHHHKAX.
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https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
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https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

11

AHaJIUTHYECKHE METO/IbI pacuéTa yIjia Mexay

1
MPSIMBIMU B MHOTOT'PAHHHUKAX.
12 ®dopmyIia pacCTOSHUS OT TOYKH J10 TUIOCKOCTHU B 1
KOOpIMHATAX.
13 Haxoxnenue paccTostHUI OT TOUKHU 0 TIOCKOCTH 1
B KyOe.
14 Haxoxnenve paccTOSHUN OT TOYKHU J0 MIIOCKOCTH 1
B MPABUJILHON MUPAMUJIE.
15 Koumponsnas paboma Ne 1 «Ananumuuecxkan 1
2eomempusny
IloBTOpEHUE, 00001IeHHE U CHCTEMATH3 AU
3HaHuil «MHororpanHuku. CeyeHus 15
MHOTOrpaHHUKOB)
16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE 1 - peanm3oBBIBaTH
MHOFOFp AHHUKH BOCIIMTATCIIbHBIC
- BO3MOKHOCTH B
17 CedeHuss MHOTOIPaHHUKOB: METO/I CJICOB. 1 PAsIMYHBIX  BHJAX
18 CeueHuss MHOIOIPaHHUKOB: CTaHAAPTHBIE 1 ACATCILHOCTH,
o 00ydJaoImuxcst  co
MJIOCKOCTH, MIEPECEUCHUS MPSAMBIX U INIOCKOCTEH. YHAIOHIY
CJIOBECHOHN -
19 [MapauienbHble MPSIMBIE U IIFIOCKOCTH: ) (31aK0BO) https://resh.edu.ru/s
MapasuiebHbIE CEYEHHUS. OCHOBOIA: ubject/lesson/6065/
cucreMaTtulsanusa
20 [TapanienbHble TPSMbIC U TUIOCKOCTH: PacyeT 1 y4eGHOro
OTHOIIICHUH. MaTepHana
- IIPOCKTHUPOBATH
21 [TapannenbHble npsAMbIe U IIIOCKOCTH: YIJIbI P p
1 CUTYyaluu u
MEXIY CKPEIIMBAIOIIUMUCS MPSMBIMHU. COBBITHS,
22 [MeprenuKyISpHBIE MIPAMBIE U IIIOCKOCTH: pasBHBaIOIINE https://www.yaklass
CTaH/IapTHEIE NAPhI IIEPIIECHANKYIAPHBIX IMOIHOHAIIEHO .[u/p/geometria/10-
. nenHoctHyo cdepy | klass/perpendikuliar
IUIOCKOCTEH U IIPAMBIX, CHMMETPpUHA o0yuarolerocs nost-v-prostranstve-
MHOI'OT'PaHHUKOB. 1 - passuBare y | 10441/opredelenie-
00yJaroIuxcs i-svoistva-
MTO3HABATENBHYIO perpendikuliarnosti-
AKTHBHOCTD, priamoi-i-ploskosti-
CaMOCTOSTEIBHOCTh 12048
,JMHULINATHBY,
23 [eprieHAUKYIISIpHBIC TPSAMBIE M IIIOCKOCTH: TBOpYECKHE https://www.yaklass
CITOCOOHOCTH .ru/p/geometria/11-
TeopeMa O TPeX MePICHINKYIIIpax. : :
P p P JUKY AP klass/priamougolnai
a-sistema-koordinat-
v-prostranstve-
1 metod-koordinat-
10439/ugol-
mezhdu-vektorami-
skaliarnoe-
proizvedenie-9283
24 [TepnenauKyIsIpHBIC TPSAMBIC U INTIOCKOCTH: https://resh.edu.ru/s
1 ubject/lesson/4724/
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX.
25 [ToBTOpEHME: TUIOAAN MHOTOYTOJIbHUKOB, 1
bopMyIIBI IS TUTOIAACH, COOOpaKeHUS MOA00HS.
26 [ToBTOpEHME: IO MHOTOYTOJIEHUKOB, 1

dbopMyIIbI IS TUTOMIAEH, COOOpaXKEHUS 000U



https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/

27

HOBTOp CHUC: TJIOIIaA1 MHOTI'OYT'OJIbHUKOB,

1
bopMyIIBI IS TTOIACH, COOOpaKEHUS TTOJO0HSI.

28 [Tnomaau ceueHuit MHOTOTPaHHUKOB: TLJIOIIAIN https://resh.edu.ru/s
IOBEPXHOCTEH, pa3spe3aHus Ha 4acTu, 1 ubject/lesson/6018/
COO00paKeHMs MO00USI.

29 [Tnomaau ceueHuit MHOTOTPaHHUKOB: TLJIOIIAIN https://resh.edu.ru/s
NIOBEPXHOCTEH, pa3pe3aHus Ha Y4acTH, 1 ubject/lesson/5443/
COOOpa)keHHS TIOT00USI.

30 Koumponsnan paboma Ne 2 «Ilosmopenue: 1
Muozozpannuxu. CeueHus MHO20PAHHUKOB)

O0béM MHOTOrpaHHUKA 17
31 O6beM Tena. OObeM IPAMOYTOILHOTO -OpraHH30BbIBATH http://geometry2006
WHIUBHyalbHbIC .narod.ru/Lessons/1
MmapaIe/ICIuICAa.
P A 1 U TPYIIIOBEIE 0-11/11/13a.pptx
(dhopmbI yueOHOU
32 3anaun 00 yaABOCHHH Ky0a, 0 KBaapaType Kyoa; o ACATCIBHOCTH,
1 -pealn30BBIBATH
TPUCCKIUU yTIJia. BOCITUTATEJILHEIE
33 CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C 1 BO3MOKHOCTH B
00BEMOM TPSIMOYTOJIBHOTO NapasuieNenune/ia. pasIMMHBIX BUMIAX
JCATCIABHOCTHU
34 [TpuknagHbie 3a1a91, CBSI3aHHBIE C BBIYUCICHUEM
1 o0yJaromuxcs co
o0BbemMa MPSMOYTOJIFHOTO MapaljiesieuIea. CIIOBECHOH
35 O0BeMm HpﬂMOﬁ MPU3MBI. (3HaKOBOI) http://geometry2006
1 OCHOBOI1: .narod.ru/Lessons/1
CaMOCTOSTEIbHAS 0-11/11/14b.pptx
pabora c
36 CrepeoMeTpHYECKHE 3a/1aUH, CBSI3aHHEIE C ng6HHK°M’ https://resh.edu.ru/s
. pabora ¢ Hay4HO- i
BBIYMCIICHHEM 00BEMOB TPSMOU TPU3MEI. 1 HomyApHo# ubjectflesson/5629/
JIATEPATYPOH,

37 [TpuknagHbie 3a1a41, CBSI3aHHBIE C 00BEMOM 1 0T6OI[)) Hyp
IIPSAMOM TIPU3MBI. CpaBHEHHE

38 BrluncieHue 00beMOB TEJN € TOMOILIBIO MaTepuaa mo https://resh.edu.ru/s

o HECKOJIbKUM
ompezeneHHoro uurerpaita. O0beM HaKIIOHHON 1 ubject/lesson/4046/
HCTOYHUKAM;
IMPU3MBI. -IPUMCHATH Ha

39 Brruuciienye 005eMOB TE ¢ TOMOIIBIO ypOKe

ornpezeneHHoro uarerpaia. O6beM HaKJIOHHON 1 MHTCPAKTHBHAIC
(bopmbI paboTHI €
HHpaMHHLI' 06y‘IaIOH.[I/IMI/IC$IZ

40 ®dopmyna o0bema nupamuasl. OTHOIIIEHHE 1 IHCKYCCHH,
00bEMOB MUPAMU/T C OOIITUM YTIIOM. KOTOPBIC ZAt0T

41 dopmyita o0bemMa mupaMuasl. OTHOIIEHUE 00y HAIOILMCS

pMy p MBI 1 BO3MOIKHOCTb
00BEMOB MUPAMUJI C OOIIHM YTIIOM. IPHOOPECTH OIIBIT

42 CrepeoMeTpHUECKHE 3aJa4l, CBI3aHHBIE C BEACHIMS

. 1 KOHCTPYKTHUBHOT'O
BBIUHCIICHHEM 00beMOB HAKJIOHHOM MPU3MBI. axora

43 CrepeoMeTpHuuecKUe 3aa41, CBSI3aHHbBIE C 1
o0beMaMU THPaAMUJIBL.

44 [Tpuknagaeie 3agaun 1o Teme «OOBEMBI T, 1
CBSI3aHHBIC C 00BEMOM HAKIIOHHOW MTPH3MBI

45 [Tpuknagaeie 3agaun 1o Teme «OOBEMBI T, 1
CBSI3aHHBIE C 00BEMOM ITHPAMHUJIBI.

46 [Tpumenenue o0beMOB. Bolunicienue paccTosHUS 1

J0 IIITOCKOCTH.



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5443/
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/4046/

47

Konmponvnas pavoma Ne 3 «Oovem

1
MHO202PAHHUK)
Tena Bpamennst 24

48 [{umHapudecKas MOBEPXHOCTh, 00pa3yoIue -peaNu30BbIBATH http://geometry2006
HWIMHAPUYECKON TOBEPXHOCTH. 1 BOCITUTATE/IbHBIC -narod.ru/Lessons/1

BO3MOIKHOCTH g | 0-11/11/2 4 a.pptx
Pa3IMIHbIX BUIax

49 Humnaap. [psamoit kpyrosou munusap. [hnomanes 1 JEeATEIbHOCTU
[IOBEPXHOCTU LIWJIMHAPA. obyuatommxes  co

50 K 6 CJIOBECHOM

OHMYECKasl IOBEPXHOCTh, 00pa3yolne 1 (3HaKOBOI)
KOHMYECKOU oBepxHocTH. Konyc. OCHOBOIA: BBIBOJIBI ¥
51 CedeHue KOHyca MIOCKOCTHIO, MapajuieIbHOU A0KA3aTENBLCTBO
1 ¢bopmy, aHamm3
MJIOCKOCTH OCHOBAHMUSI. S —
52 YcedeHnsrit konyc. M300pakeHre KOHYCOB U 1 TEKCTOBBIX
ycequHLIX KOHYCOB. KOJIMYCCTBCHHBIX U
o o Ka4YCCTBCHHBIX
53 [Tnomaae 60KOBO¥ ¥ IMOJTHOM MOBEPXHOCTH
1 3aJ]a4, BBLIINOJIHCHUE
KOHYCa. 3a7aHui o

o4 [Tnomans GOKOBOH M MOIHOM MOBEPXHOCTH 1 PasrpaHuyeHUI0

KOHyCa TIOHATHH
. -  TpUMEHATH Ha

55 CrepeomeTpryuecKue 3aa4u Ha I0Ka3aTEIbCTBO U ypoke
BBIYHCIICHHE, IOCTPOCHUEM CEYEHUN UITUHIPA, 1 MHTEPAKTUBHBIE
KOHYyCA. ¢dbopMBr  paboTEI ¢

00yYarOIUMHUCS:

56 CrepeomeTpHyecKHe 3a/1a41 Ha JTOKa3aTeNbCTBO U yueGHbIe
BBIUMCJICHHE, TOCTPOCHUEM CEUCHUHN IIUIUHIPA, 1 JCKYCCHH,
KOHyca. BUKTOPUHBI,

57 H l HaCTOJIbHBIC HIPBHI,

PHUKJIaIHbIE 33/1a4U, CBSI3aHHBIC C IIHJIUHAPOM. pOTICBBIC HrpbL,
58 [Tpuxnanubie 3a1a4u, CBI3aHHBIC C LIUIHMHIPOM. 1 y4€EGHBIE IPOEKTHI
59 Cdepa u mrap. https://resh.edu.ru/s
1 ubject/lesson/4034/

60 [Tepeceuenue cgepsl U mapa ¢ MIOCKOCTHIO.

Kacanue mapa u cheps! miockoctsio. Bua u 1

n300pakeHue 1mapa.
61 [Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

Kacanwne mapa u cdepsl miaockocTsio. Bua u 1

n300pakeHue mapa.

62 VYpasnaenue chepsl. [Ltomans chepsl u ee gacteid. | 1

63 Cummerpus chepsl 1 1mapa. 1

64 CrepeomeTprueckue 3aja4u Ha JI0Ka3aTeNbCTBO U
BBIUKCJICHHE, CBSI3aHHBIE CO Cepoil U mapom, 1
MIOCTPOEHUEM UX CEYEHMI MIOCKOCTHIO.

65 CrepeoMeTpHuueckre 3ajaui Ha J0Ka3aTeIbCTBO U
BBIUMCJIEHHE, CBSI3aHHBIE CO cepoil u mapom, 1
MOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO.

66 [TpuknagHbIe 3a7a9M, CBSI3aHHBIE CO cepoil u 1
[IAPOM.

67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,

BBIYHCIICHHS B OKPY>KHOCTH, CTaH/IapTHBIE 1

moxoous.



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4034/

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB.

69 3anauu o Teme «Tena u MOBEpXHOCTH https://resh.edu.ru/s
BpAIIEHU ubject/lesson/4910/
70 3anaun o reme «Tena u moBepxHOCTH
BpAIllCHUSDY
71 Konmponvnas paooma Ne 4 «Tena u
no6epXHOCMU 8PAUEHUS)
I1nomaau MOBEPXHOCTH U 00BEMBI KPYTJIBIX
Te
72 O6bem mumuHapa. TeopeMa 06 00beMe MPSMOTo -uHuMLMEpoBats M | http:/geometry2006
MOIZICPIKUBATH .narod.ru/Lessons/1
WJIAH]IPA.
I AP HCCIIeI0BATEIIbCKY 0-11/11/14c.pptx
10 ACATCIBbHOCTD
73 Brruuciaenue 00beMOB T C IIOMOIIBIO obyuaromxess B | http://geometry2006
. d.ru/Lessons/1
onpeacneHHoro uarerpana. O0beM KoHyca. pamKax peanusati | .Naro
peld p y MMH 0-11/11/16.pptx
HHAWBUAYAJIBHBIX W
74 [To1a11 6OKOBO# M TOTHOM MOBEPXHOCTH TPYTIOBBIX http://geometry2006
KOHVCA uccienoBaTenbekux | .narod.ru/Lessons/1
yea. npoekToB, 4rTo act | 0-11/11/18a.pptx
00yJaroImuMcst
75 CrepeomeTpuuecKue 3aJ1a4u, CBI3aHHbIE C BO3M%"<H°CT‘>
MpUOOpPECTH HAaBBIK
BBIYMCIICHHEM 00bEMOB IMIIMH/PA, KOHYCA. MyGATHOTO
76 [Mpuknamneie 3axaun 1o Teme «OO0BbEeMbI U BbicTyIUienns nepen | NP://geometry2006
TIIONIA/H TIOBEPXHOCTEH Tel. ayIUTOpHef, .narod.ru/Lessons/1
apryMeHTUPOBAHHUS 0-11/11/18a.pptx
U OTCTauBaHUA
77 O06beM mapa 1 mapoBoro cekropa. Teopema 00 cBOCH Touxn | http:/geometry2006
. d.ru/Lessons/1
o0beme mapa. [lnomans chepsl. 3pCHUAL. narg
p mane chep 0-11/11/17a.pptx
CrepeoMeTpHuuecKUe 3aa4u, CBSI3aHHBIE C
BBIYHCIICHHUEM 00HEMOB II1apa, IIapoOBOTO
CETMEHTA U IapOBOT0 CEKTOPA.
78 IMpuknagaeie 3aqaun 110 TeMe «OObEMBI TE», http://geometry2006
.narod.ru/Lessons/1
CBSI3aHHBIC C 00BEMOM IIapa M IUIOIIaAbI0 C(hephl.
p mapio chep L 0-11/11/17b.pptx
COOTHOIIICHHS MEX/Ty TUTOIIAIMU TIOBEPXHOCTEH
1 00bEMaMu TTOTOOHBIX TEII.
79 [Tono6Hble Tena B mpocTpaHcTBe. M3MeHneHne
o0beMa npu nogooun. CrepeomeTpruuecKue
3a/1a4M, CBS3aHHBIE C BBIUMCICHUEM 00bEMOB T
¥ TUIOIIA e TTIOBEPXHOCTEH.
80 Konmponvnas paooma Ne 5 «llnowaou
nogepxmnocmu u 00veMbl Kpy2iuvix mein
JABrKeHust
81 JBuxenus npoctpancTBa. OToOpaskeHusl. - IPUMEHATH Ha
BIKEHMS M paBeHCTBO (uryp. OOImue cBoicTBa ypoke
21 o p (1) yp m UHTCPAKTUBHBIC
JBMIKCHHU. (hopMBI pabOTHI €
82 Bupl aBrkeHU: apaieIbHbIN EpeHoc, 0B YUATOIIIMUCS:

LEHTpaJIbHAasi CAMMETPHUS, 3€pKajIbHas
CUMMETpHs1, TOBOPOT BOKPYT MPSIMOM.

rpymmoBas paborta
uiu paboTa B



https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/4910/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

83

[TpeoGpaszoBanus nogobus. [psmas u chepa

napax, KOTOpbIC

. 1
Ditnepa. ydar 06yq'i1}0nmxc;1
KOMaHHOU paboTe
84 ['eomeTpuyeckue 3a1auu Ha MPUMEHEHUE 1 ¥ B3aHMOIEHCTBHIO
JIBUKCHHUSI. C ApYTUMH
85 Konumponvnaa pavoma Ne 6 «/leusncenus» 1 0byuatomumiCs
IHoBTOpEHUE, 00001IeHHE U CHCTEMATH3 AU 17
3HAHUI
86 O06o0maroiee MOBTOPEHUE MOHITHI U METOJIOB - obmarecs ¢
Kypca reomerpuu 10-11 knaccos, 1 ZEZE};I)HHMHCX (8
cuctemaru3anus 3HaHui: «[lapamiensHOCTD NpU3HABATH X
MPSIMBIX | IJIOCKOCTEH B MPOCTPAHCTBE JIOCTOMHCTBA,
87 O60061maroree MOBTOPEHUE MMOHATHI U METOIOB TIOHHMATb "
10 1 1 TIpUHUMATh UX
Kypca reomerpun 10-11 kmaccos, 1 _ OpraHM3OBHIBATE
crucTemMaTu3alus 3HaHui: «BeKTopsl B VH/IMBU/LyaTbHBIE U
IIPOCTPAHCTBEY TpYMIOBBIE (dopMBI
» yueOHOH
88 O06o0matroiiee MOBTOPEHHUE MOHITHI U METOJI0B eSTENBHOCTH
Kypca reomerpuu 10-11 kiaccos, 1 - OpPraHH30BBHIBATh
CUCTEMATHU3aIUA 3HAHUI: «BekTopsl B At o0ydaromuxcs
IIPOCTPAHCTBE» CUTyallMH KOHTPOJIA
— U OLIEHKH
89 O06o0maroiee MOBTOPEHHUE MOHITHH U METOJI0B -peaTH30BBIBATS
Kypca reomerpuu 10-11 kiaccos, 1 BOCIIUTATEbHBIE
cuctemaruzanus 3HaHuit: «OobeM BO3MOAKHOCTH B
Pa3IMYIHBIX BHAAX
MHOTOT'PaHHUKa» O ——
90 O06o0maroiee TOBTOPSHHUE TTOHITHIA U METOJIOB 06yUaIOUXCS CO
Kypca reomerpun 10-11 kiaccos, 1 ClIoBECHON
o 3HAKOBOH
cucTeMaTu3anus 3HaHui: «O0beM ( o )
OCHOBOMU:
MHOFOFpaHHI/IKa» cucTeMaTHu3aIs
91 O06o0marotiee MOBTOPEHHUE MOHSITHI U METOJIOB y4eOHOro
MarTe .
Kypca reometpun 10-11 knaccos, 1 praa
cucremaTusanus 3Hanuil: «llnomann
MTOBEPXHOCTH U O0BEMBI KPYTIIBIX TEID»
92 O6o06mato1iee TOBTOPEHNUE MOHITHI U METOJIOB
Kypca reomerpun 10-11 kmaccos, 1
cuctemaruzanus 3HaHui: «[lnomanu
MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TEID»
93 Hmozoean konmponwvnas paboma 1
94 Hmozosan konmponvnas paboma 1
95 [ToBTOpEHHE, 0600IIEHNE U CUCTEMATH3AIIHS 1
3HAHUI.
96 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKHU H e€
POJIb B pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOTHUH.
97 HcTopust pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€
POJIb B pa3BUTHH COBPEMEHHBIX WHKEHEPHBIX U 1

KOMITBIOTCPHBIX TEXHOJIOTHiA.




98

Hcropust pa3BUTUSA CTEPEOMETPUN KaK HAyKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH.

99

Hcropust pa3BUTHSA CTEPEOMETPUN KaK HAyKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH.

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH.

101

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUH.

102

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€
POJIb B Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH.




