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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOTMYECKOe  MbllIieHHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITONIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHus mporpaMMmbl yueOHoro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHo obnactu «MaTemaTuka u
uHpopMaTuka»  uyepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCUOHATBHOTO
0o0pa30BaHUs, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATHKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPHUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aHMOCBSI3U T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh M HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpUH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHuEe YMEHHs pacro3HaBaTh Ha YEPTEKax, MOJEISAX U B PEaIbHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUN PACCYKICHUN;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,



dbopMHupOBaHWE TIPEACTABJICHHS O HEOOXOIWMOCTH  JOKa3aTeIbCTB  IIPH
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUJICHUS, HHTEpeca K U3yUYCHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBustoTcs: «lIpsiMble M TIJIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCA KO BCEM COJEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NMPEIMETHBIM pe3yibTaTaM ocBoeHusi DenepanbHON paboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCAM OO0yYaroONIaecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECCKUMU MOHSATUSIMH M HABBIKAMU MOCJIEIOBATEIBHO M TIOCTYNATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3gath ycnmoBus qns  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MpOrpamMM, OOecneunuTh yrayOn€HHOoe
M3y4YeHHE TEOMETPHH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHHUIO HW3YYCHHUS MATEMaTHUKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kmacce — 102
yaca (3 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
IpsIMbI€ B POCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSIMBIX, TAPAJIIEIBHOCTD MPSMOii
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIOCKOCTEN: MapasuienbHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpsSMbIE MapajljielibHble U MEPHEeHIUKYJIApHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yriia. TpEXTpaHHbIA U MHOTOI'PaHHbBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Diinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPAMUIA, [paBWJIbHAsA TPEYroJibHAas NHUpaMUa W [PABUIIBHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOAJAbh OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpPAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHEe KOMILIAaHApHBIE BEKTOPHI. [IpH3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalIpHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TIPU3MBI, IIMHJPA, TUPAaMHUIbl U KoHyca. O0BEM mapa M mapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOusi, roMoreTusi. Pemienue 3amay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBaHUIO U TPOXOJSLIUE YEpe3 BEPIINHY), CEUCHHS 111apa, METOAbl TTOCTPOCHHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOMCTBA BEKTOPHOTO YMHOXEHHs. [IpsiMmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS M PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanus noao0us. [Tpsimas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakJIaHCKOW UICHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTbH), (PHU3NYECKOE COBEPIIEHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/la4y MaTeMaTUUYE€CKON HAMPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOieM, OpUCHTAIIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MUpAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKM MAaTeMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  MPeoOpPa3OBBIBATH  CYKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apPIryMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue aeiicTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOIOJEHUS, MCCIEOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpPMAIMU, NaHHBIX, HEOOXOAMMBIX JJIA OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALMIO, MPEJACTABIATh €€ B pa3IUYHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEAIMHA OOIICHUS, SCHO, TOYHO, TI'PAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, pelIracMoi 3ajadd, BBICKA3bIBATh HJEH, HAIlCJICHHBIE Ha ITOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4d, SKCIIEPUMEHTA, UCCIIeI0BaHUsI,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATh IUJIaH, AJITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUS C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNM M MBICIUTEILHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAACTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATECILHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl paboOT, JOroBapmBaThcs, OOCYXIaTh TWPOLECC U pe3yiabTaT paloTHl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaccaoOyyaronuics HayIuTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pelIeHny 3aa4 U MPOBEICHUN MaTEMAaTUUECKUX PaCCyKICHUI;

e TMPUMEHSATH AaKCUOMBI CTEPEOMETPUM M CIIEJICTBUS U3 HHUX IPU PEIICHUU
F€OMETPUYECKHUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TIOHATHSMHU, CBS3aHHBIMH C yIJIaMH B
IPOCTPAHCTBE: MEXAY MPSAMBIMA B MPOCTPAHCTBE, MEXKIY MPSAMOU U
IJI0CKOCTHIO;

e cBOOOJHO ONMEPUPOBATH MOHITUSMHU, CBI3aHHBIMUA C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHUKHM, BbBIOMpas  OCHOBaHMS IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
NUPaMH/Ia), TEOMETPUUECKUX TEJ C MpUMEHEHUuEM HOopMyIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMHU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHSATHh TIOJYYEHHbIE 3HAaHMS HAa TMPAKTUKE: CpPaBHUBATh W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara aireOpbl, pemarh MPaKTHYECKUE 3aadH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kinaccaoOyyaromuiicss HAy4uTCs:



CBOOOJHO OINEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHIAP, KOHYC, cdepa U 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCISTh COOTHOIIEHUSI MEXTY TUIOIIAIMA TTOBEPXHOCTEN U 00bEMaMU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4 HAa BBIYMCIICHHUE YTJIOB MEXKIY HPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKEHHIA;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJIEHUE TEOMETPUUYECKUX BEIINYUH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTUS, TEOPEMBI, CBOWCTBA B  IIPOLECCE IIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, peniaTh MPaKTUYECKHE 3aJa4M, CBA3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTH dbyHIaMeHTa pa3BUTHUA TEXHOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Koxwsecrno uacon DJIeKTpOHHbIe (L (POBbIE)
n/n NPOrpaMMblI Bcero Konrpoakupie o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue NpsiIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX | IIOCKOCTEH B 3
MPOCTPAHCTBE
4 [eprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 00oO111eHne U cucTeMaTH3anus 5 5
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 102 6
I[TPOI'PAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN(POBbHIE)

Ne n/m NMPOrpaMmblI Bcero Konrpoanuiie o0pa3oBaTe/ibHbIE pecypcChl
padoThbI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, 0606HICHI:IC u 15 1
CUCTeMAaTH3aIlis 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 5
CUCTEMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 8

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer | Konrpoibn
0 ble padoThl

JlaTa
H3y4YeHH
|

JJeKTpoHHbIe HM(POBBIe 00pa3oBaTebHbIE PecypChl

OcHoBHbIE NpaBUiIa
n300pakeHus Ha
pHUCYHKE
IJI0CKOCTH,
napajuIeTbHbIX
MIPSIMBIX
(oTpe3koB),
CepeInHbl OTpe3Ka

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

[TonsiTus
CTEPEOMETPHUH:
TOYKa, TpsiMas,
TUIOCKOCTb,
MIPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIA
n300pakeHUs Ha
PUCYHKE
TUIOCKOCTH,
napauieIbHbIX
MPSIMBIX
(oTpe3koB),
CepeIHbBI OTpEe3Ka

https://resh.edu.ru/subject/lesson/4756/http://metodisty.ru/m/files/view/prezent
aciya_dlya -izobrazhenie_prostanstvennyh_figur_na_ploskost

Tlonarns:

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



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya
https://resh.edu.ru/subject/lesson/4756/

NepeceKaroIuecs
TUIOCKOCTH,
MepeceKaroIuecs
npsiMasi u
TUIOCKOCTB;
MOJTyIIPOCTPAHCTBO

ITonsarus:
MEepPECEKAIINECS
IUIOCKOCTH,
MEepPECEKAIINECS
npsMas u
IUIOCKOCTBD;
MOJIYIPOCTPAHCTBO

http://geometry2006.narod.ru/Lessons/10-11/3b

MHOrorpaHHuKH,
n300pakeHNE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOIIUX
00BEKTOB

http://geometry2006.narod.ru/Lessons/10-

11/3a.http://geometry2006.narod.ru/Lessons/10-11/14d

MHoOrorpaHHuKH,
n300pakeHUE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
¢uryp,
HECYILECTBYIOMINX
00BEKTOB

http://geometry2006.narod.ru/Lessons/10-11/3c.ppt

AKCHUOMEI
CTEPEOMETPUH U

http://geometry2006.narod.ru/Lessons/10-11/1.ppt



http://geometry2006.narod.ru/Lessons/10-11/3b
http://geometry2006.narod.ru/Lessons/10-11/3a.http:/geometry2006.narod.ru/Lessons/10-11/14d
http://geometry2006.narod.ru/Lessons/10-11/3a.http:/geometry2006.narod.ru/Lessons/10-11/14d
http://geometry2006.narod.ru/Lessons/10-11/3c.ppt
http://geometry2006.narod.ru/Lessons/10-11/1.ppt

TNCPBLIC CICACTBHUA
U3 HUX

AXCHOMBEI
CTEPEOMETPUH U
MIEPBBIE CIECACTBUS
U3 HUX

http://geometry2006.narod.ru/Lessons/10-11/2.p

AXCcHOMEI
CTEPEOMETPUH U
TepBbIE CICACTBUS
n3 HuXx. CrmocoObl
3a/IaHUsI IPSIMBIX U
MIOCKOCTEHN B
MPOCTPAHCTBE.
O0o3Hauenus
MPSIMBIX U
IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/1

10

N3obpaxenue
CEUYCHMIT
MUpaMuIbl, Kyoa u
MIPU3MBI, KOTOPbIE
MPOXOJAT Yepe3 Ux
pédpa.
N3obpaxenue
MEepECEUCHUS
MOJY4YEHHBIX
IIJIOCKOCTEM.
PackpammnBanue
IIOCTPOEHHBIX
CEYCHUH Pa3HBIMU

https://resh.edu.ru/subject/lesson/4912/



http://geometry2006.narod.ru/Lessons/10-11/2.p
http://geometry2006.narod.ru/Lessons/10-11/1
https://resh.edu.ru/subject/lesson/4912/

oBE€TaMu

11

N3o0paxkenune
CEYCHMI
NUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIC
IIPOXOJIAT Yepe3 UX
pédpa.
N3obpaxenue
MepeceyeHmst
MOJTy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX
CEUYEHUU pa3HBIMU
L[BETaMU

https://resh.edu.ru/subject/lesson/4912/

12

N3obpaxenue
CEYECHMI
MUpaMuIbl, Kyoa u
MIPU3MBI, KOTOPbIE
MPOXOJAT Yepe3 Ux
pédpa.
N3obpaxenue
MEepECEUCHUS
MOJTY4YEHHBIX
IIJIOCKOCTEH.
PackpamnBanue
ITOCTPOEHHBIX
CEYCHUH Pa3HBIMU
LIBETaMU

https://resh.edu.ru/subject/lesson/4912/



https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

13

N3o6paxxenue
CEYCHUI
UpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE
MPOXOIST Yepe3 MxX
pEodpa.
N3o06paxkenue
nepeceueHust
MOJTy4EHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX
CEYECHUI Pa3HBIMHU
[[BETAMH

https://resh.edu.ru/subject/lesson/4912/

14

Meton ciienoB i
MMOCTPOCHUS
CEeYeHUM

http://geometry2006.narod.ru/Lessons/10-11/14d

15

Metox ciienoB i
MMOCTPOCHUS
ceuennii. CBolicTBa
MepeceueH
MIPSMBIX H
IUIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/15

16

Merton caenoB s
MOCTPOCHUS
ceuenuii. CBolicTBa
IepEeCEUCHU N
MPSIMBIX U
IIOCKOCTEN

http://geometry2006.narod.ru/Lessons/10-11/15



https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d
http://geometry2006.narod.ru/Lessons/10-11/15
http://geometry2006.narod.ru/Lessons/10-11/15

17

ITocTpoenue
CEYCHUH B
nupamuze, Kyoe no
TpEM TOUYKaM Ha
pe€opax. Coznnanue
BBIHOCHBIX
YEpTEKEU U 3aIUCh
11aroB NOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/15

18

IToctpoenue
CEYEHUN B
nupamu/ie, Kyoe mo
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX
YepTexen U 3alUCh
[IaroB MOCTPOECHUS

http://geometry2006.narod.ru/Lessons/10-11/15e

19

[Toctpoenune
CEYCHUI B
nupamu/ie, Kyoe mo
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX
YepTeKEU U 3aUCh
LIaroB MOCTPOECHUS

http://geometry2006.narod.ru/Lessons/10-11/15e

20

ITocTtpoenue
CEYCHUH B
nupamuze, Kyoe mno
TpEM TOYKaM Ha
pe€bpax. Coznanue

http://geometry2006.narod.ru/Lessons/10-11/15e



http://geometry2006.narod.ru/Lessons/10-11/15
http://geometry2006.narod.ru/Lessons/10-11/15e
http://geometry2006.narod.ru/Lessons/10-11/15e
http://geometry2006.narod.ru/Lessons/10-11/15e

BBIHOCHBIX
YEepTEKEN U 3aIUCh
IaroB MOCTPOEHUS

21

IToBTOpEHUE
IUTAaHUMETPHUH:
Teopema o
MIPOMOPLIUOHAIIBHBI
X OTpE3Kax.
[Tono6ue
TPEYrOJIbLHUKOB

22

[ToBTOpEHUE
IUTAaHUMETPHUH:
Teopema MeHnenasi.
Pacyets! B
CCUCHUSIX Ha
BBIHOCHBIX
yepTrexax.
Hcropus passutus
IUIAHUMETPUU U
CTEPEOMETPUHU

23

KonTposbHas
pabota "AKCHOMBI
CTepEOMETPHH.
Ceuenus"

24

BzaumHoe
pacIioIoKEHNE
MPSIMBIX B
MIPOCTPAHCTBE.
CkpemuBaromuecs

http://geometry2006.narod.ru/Lessons/10-

11/5http://geometry2006.narod.ru/Lessons/10-11/5



http://geometry2006.narod.ru/Lessons/10-11/5
http://geometry2006.narod.ru/Lessons/10-11/5
http://geometry2006.narod.ru/Lessons/10-11/5

npsmsble. [Ipusnaku
CKPELIUBAIOIIHUXCS
MPSIMBIX.
[TapamensHbie
IpsIMbIE B
IIPOCTPAHCTBE

25

Teopema o
CYIIECTBOBaHHUH U
€IMHCTBEHHOCTH
psAIMOM
MapajuIeIbHON
JAHHOM IPSIMOiA,
MPOXOISIIEH yepe3
TOYKY
MIPOCTPAHCTBA U HE
Jexaniei Ha
JAHHOU MPSIMO1A.
Jlemma o
[IEPECCUECHUH
napajuieIbHbIX
MPSAMBIX
IIJIOCKOCTBIO

26

[TapannensHOCTH
Tpex MpsAMBIX.
Teopema o Tpéx
MapaJuIeabHbIX
npsAMbIX. Teopema
0
CKPELIUBAIOIIUXCS




IIPSIMBIX

27

[TapamiensHoe
IIPOEKTUPOBAHHUE.
OcHoBHbIE
CBOMCTBA
[apajuIeIbHOTO
MIPOEKTUPOBAHUSI.
N3obpaxenue
pa3HbIX QUryp B
napasieabHON
TIPOEKITUH

http://metodisty.ru/m/files/view/ugol mezhdu pry

28

LenTpanbHas
MPOEKIHs. YTOJI C
COHAIpPaBJICHHBIMU
CTOpPOHAMH. YTOII
MEXAY NPSIMbIMU

29

3amaun Ha
JI0KA3aTeJIbCTBO U
HCCIIe0BaHuE,
CBsI3aHHEIE C
pacroyioKeHueM
MIPSIMBIX B
MPOCTPAHCTBE

30

[TonsTus:
[1apaJUIEIbHOCTD
IpsIMOM U
IIJIOCKOCTH B
IIPOCTPAHCTBE.
IIpusnax



http://metodisty.ru/m/files/view/ugol_mezhdu_pry

[apaJuIeIbHOCTH
IpsIMOM U
IIJIOCKOCTH.
CaoiicTBa
IapajuIeIbHOCTH
psIMOM U
IIJIOCKOCTH

31

I'eomerprueckue
3a7a4M Ha
BBIYUCIICHUE U
JTI0OKA3aTeNbCTBO,
CBSI3aHHBIE C
MapaieTbHOCTHIO
MPSAMBIX U
IIJIOCKOCTEHN B
MIPOCTPAHCTBE

32

[Toctpoenune
CEYCHMUS,
MPOXOAIIETO
yepe3 JAHHYIO
MPSAMYIO Ha
YepTeke U
rapajuieJIbHOTO
JIPYrou MpsmMou.
Pacuér oTHOMIEHMI

33

[TapamiensHas
MIPOCKLHUA,
IIPUMEHEHHUE VIS
IIOCTPOEHUS




CeueHHii Kyba u
napaJiesienumnesa.
CaoiicTBa
napaJiesienunea
Y TIPU3MBEI

34

[TapamrensHbie
MJIOCKOCTH.
[Ipu3naku
napajyuieIbHOCTH
JIBYX TJIOCKOCTEM

35

Teopema o
MapauieTbHOCTH U
CINHCTBCHHOCTH
IUIOCKOCTH,
MPOXOSIIeH yepe3
TOYKY, HE
MIPUHAYICKAIIYIO
JAHHOM IIOCKOCTH
U CJIEACTBHSA U3 HEE

http://geometry2006.narod.ru/Lessons/10-11/8b

36

CsolicTBa
napasieabHbIX
MJIOCKOCTEM: O
MapasieIbHOCTH
MPSMBIX
MepeceueHus pu
MIEPECEUCHHUH JBYX
napajuieIbHbIX
IIOCKOCTEN
TpeTben



http://geometry2006.narod.ru/Lessons/10-11/8b

37

CaolicTBa
napajuieIbHbIX
INIOCKOCTEH: 00
OTpe3Kax
napajuieIbHbIX
MIPSIMBIX,
3aKJIIOYEHHBIX
MEXITY
napajuieIbHBIMU
IUIOCKOCTSIMM; O
TepeCeUCHUH
MPSIMOM C IBYMS
napauieIbHBIMU
IUIOCKOCTIMHM

http://geometry2006.narod.ru/Lessons/10-11/8b

38

[ToBTOpEHMeE:
teopema [Tudaropa
Ha IUIOCKOCTH

39

[ToBTOpEHMeE:
TPUTOHOMETPHS
MPSIMOYTOJIbHOTO
TpPEeYrojbHUKa

40

CBoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJuiesenuresa

41

Beruncnenune mmH
OTPE3KOB B KyOe U
IPSIMOYTOJIbHOM

napasiesienune e

42

IlepnieHuKyIIpHO

http://metodisty.ru/m/files/view/geom 10



http://geometry2006.narod.ru/Lessons/10-11/8b
http://metodisty.ru/m/files/view/geom_10

CTb IIPSIMOM U
IIJIOCKOCTH.
[Ipu3nax
MEPIEHIUKYIISIPHOC
TH NIPSAMOM U
IIJIOCKOCTH

43

[lepnenaukynsapHo
CTb IIPSAMOM U
IIJIOCKOCTH.
[Ipu3nak
MEPIEHIUKYISIPHOC
TH NIPSMOU U
IJI0OCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/17

44

Teopema o
CYILIECTBOBAaHUH U
€IMHCTBEHHOCTH
MPSAMOi,
MPOXOIsIIeH yepe3
TOUYKY
MPOCTPAHCTBA U
MEePIEHANKYIISIPHO
M K IJIOCKOCTHU

http://geometry2006.narod.ru/Lessons/10-11/17

45

IInockocTu n
MEePIEHIUKYJISIPHbI
€ UM MpsIMBbIE B
MHOTOI'paHHUKaX

46

IInockoctu n
MEepHEHIUKYJISPHbI
€ UM IpsIMbIE B



http://geometry2006.narod.ru/Lessons/10-11/17
http://geometry2006.narod.ru/Lessons/10-11/17

MHOTI'OrpaHHUKax

47

[lepnenuxyisp u
HAKJIOHHAs.
IToctpoenue
IIEPIEHIUKYIIApa
13 TOYKH Ha
MPSIMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.

48

[lepnenaukyisp n
HAKJIOHHAsL.
[TocTpoenue
MEPIEHIUKYIIApa
13 TOYKH Ha
MPSIMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.

49

Teopema o Tpéx
MepIeHIUKYIsApax
(mpsimast u
oOpatHas)

50

Teopema o Tpéx
MePIEeHIUKYIIApax
(npsimast u
oOpatHas)

51

Yron mexnay
CKPEILMBAIOIIUMHUC
sl IPSIMBIMU

52

ITouck
MIEPIIECHANKYIISIPHBI
X TIPSAMBIX C
IIOMOIIIBIO



http://geometry2006.narod.ru/Lessons/10-11/18
http://geometry2006.narod.ru/Lessons/10-11/18

MEPIEHINKYIAPHBI
X INIOCKOCTEN

53

OpTtoronanbHOE
MIPOCKTHPOBAHKE

54

ITocTpoenue
ceueHul Kyoa,
MIPU3MBI,
MIPaBUJIBHOU
MUpPaMUJIbI C
MTOMOIIBIO
OPTOrOHAJIBLHOM
MPOEKIINU

http://metodisty.ru/m/files/view/postroenie _sechen

55

[Toctpoenue
CEYCHHI KyOa,
MIPU3MBI,
MPaBUJIBLHOM
MUPaMUIBI C
MTOMOIIBIO
OPTOrOHAJILHOM
MIPOEKIINU

http://geometry2006.narod.ru/Lessons/10-11/22b

56

CummMmerpus B
MIPOCTPAHCTBE
OTHOCHUTEJILHO
IIJIOCKOCTH.
[Iinockoctu
CUMMETpUH B
MHOTOTpaHHUKAX

57

IIpusnax
MEPIEHIUKYIISIPHOC



http://metodisty.ru/m/files/view/postroenie_sechen
http://geometry2006.narod.ru/Lessons/10-11/22b

THU IIPSAMOU U
IIJIOCKOCTH KaK
CIIEACTBUE
CUMMETpUHU

58

[IpaBunbHBIE
MHOTOTpPaHHUKHU.
Pacuér paccrosiHuii
OT TOYKH JI0
IIJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20

59

[IpaBunbHBIE
MHOTOTpPaHHUKH.
Pacuér paccrosiauit
OT TOYKH JI0
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20e

60

CrocoOsbI OMTyCTUTD
MePIEeHIUKYIISAPBI:
CUMMETPUS, CABUT
TOYKH 110
napasuiebHON
NpAMOM

http://geometry2006.narod.ru/Lessons/10-11/20h

61

Casur 110
HenapaJieIbHOU
MPSAMOi,
U3MEHEHHE
paccTostHui

62

KoHnTponsHas
pabota "B3aumnoe
pacrosioxXeHue
IPSIMBIX U



http://geometry2006.narod.ru/Lessons/10-11/20
http://geometry2006.narod.ru/Lessons/10-11/20e
http://geometry2006.narod.ru/Lessons/10-11/20h

IIJIOCKOCTEN B
npocrpaHcTae”

63

IToBTOpEHME: yroiu
MEXAY IPSMBIMU
HAa IUIOCKOCTH,
TPUTOHOMETPHS B
IMPOU3BOJIBHOM
TPEYTOJIbHUKE,
TeopeMa
KOCHUHYCOB

http://geometry2006.narod.ru/Lessons/10-11/16a

64

[ToBTOpEHME: yrou
MEXIY
CKPEIIUBAOIIMUC
s IPSIMBIMM B
IIPOCTPAHCTBE

65

I'eomerpuueckue
METO/IbI
BBIYMCIICHUS yTiia
MEXIy MPSMBIMU B
MHOTOTPaHHUKAX

http://geometry2006.narod.ru/Lessons/10-11/16

66

JIByrpaHHbIN yroJ.
CBoiicTBO

JIMHEWHBIX YTJIOB
JBYIPAaHHOTO yria

http://geometry2006.narod.ru/Lessons/10-11/21

67

[lepnenauKkynspHbI
€ IUIOCKOCTH.
CBolicTBa B3aMMHO
MEepHEHIUKYJISPHbI
X MIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/22a



http://geometry2006.narod.ru/Lessons/10-11/16a
http://geometry2006.narod.ru/Lessons/10-11/16
http://geometry2006.narod.ru/Lessons/10-11/21
http://geometry2006.narod.ru/Lessons/10-11/22a

68

IIpusnak
MIEPIEHIUKYIISIPHOC
TH IJIOCKOCTEH;
TeopeMa O MpsAMOu
IIEPECEUEHHUS IBYX
IIJIOCKOCTEMN
MePIEeHIUKYIISAPHBI
X TpeTben
IIJIOCKOCTH

69

[IpssMOyroIBHBIM
napaiesienunes;
Ky0; U3MEepeHusl,
CBOMCTBA
IIPSIMOYT OJIBHOTO
napajulesIenunena

70

Teopema o
JaroHaiIu
MPSIMOYTOJIbHOTO
napajuieNienunea
U CJIEJICTBUE U3 HEé

71

CrepeoMeTrpuuecku
€ ¥ MPUKJIaIHbIC
3a/lauu, CBSI3aHHbIC
CO B3aUMHBIM
pacmooKeHuEM
MPSIMBIX U
MJI0CKOCTH

72

IToBTOpeHwue:
CKpELIUBAIOIIHECS




IpsIMBIE,
IapajuleIbHbIC
IIJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTpPaHHUKAX

73

[Tapa
apajuIeIbHBIX
IUIOCKOCTEH Ha
CKPEIIMBAIOIINXCS
MPSAMBIX,
paccrosiHue MEXIy
CKPEIIUBAOIIMUC
A prIMI)IMI/I B
MPOCTHIX
CUTYalUsIX

74

Paccrostane ot
TOYKH 10
IUIOCKOCTH,
paccTosiHue OT
NpsMOM 10
IUIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20

75

Breruucnenue
PacCTOSTHUN MEXIY
CKPEILMBAIOIIUMHUC
sl IPSIMBIMU C
TIOMOIIIBIO
MIEPIICHANKYISIPHO
M TJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20

76

TpéxrpanHbii



http://geometry2006.narod.ru/Lessons/10-11/20
http://geometry2006.narod.ru/Lessons/10-11/20

yroJl, HEpaBEHCTBA
JUI TPEXTPAHHBIX
yrioB. Teopema
[Tudaropa,
TEOPEMBI
KOCHUHYCOB U
CHUHYCOB JJIst
TPEXTPAHHOTIO YIJIa

77

OJeMEeHThI
chepudeckoi
TCOMETPHH:
reoJIe3NYeCKue
JIMHUM Ha 3eMIie

78

KonTposbHas
pabota "YTibI u
paccrostHus"

79

CucremaTu3aius
3HAHHUHI
"MHOTOrpaHHUK U
€ro dJIEMEHTHI"

80

[Tupamuna. Buabl
MUPAMU]L.
IIpaBunbsHas
nupamuaa

http://geometry2006.narod.ru/Lessons/10-11/24.

81

IIpusma. Ilpamas u
HAaKJIOHHAs
IIPU3MBL.
[IpaBunbpHas
npusma



http://geometry2006.narod.ru/Lessons/10-11/24

82

[Ipssmon
napajulelenumnesn,
IIPSIMOYTOJIbHBIN
napajulelIenuesn,
KyO

83

Beimykieie
MHOTOTpaHHUKH.
Teopema Ditnepa

84

Beimykieie
MHOTOTPaHHUKH.
Teopema Ditnepa.
[IpaBunbHbBIE U
MTOJTYIIPaBUJIbHBIE
MHOTOTPaHHUKHU

http://geometry2006.narod.ru/Lessons/10-

11/27ahttp://geometry2006.narod.ru/Lessons/10-11/28

85

KonTposbaas
pabota
"MHororpaHHuku"

86

[TonsTue BexTopa
Ha TUIOCKOCTH U B
MIPOCTPAHCTBE

http://metodisty.ru/m/files/view/ugol mezhdu pry

87

CyMMa BEKTOPOB

http://metodisty.ru/m/files/view/ugol mezhdu pry

88

Pasznocth BCKTOPOB

https://resh.edu.ru/subject/lesson/4758/conspect/21647/

89

IIpaBuio
napajuienenumnena

90

YMHOXEHNE
BEKTOpA Ha YUCIIO

https://interneturok.ru/lesson/geometry/10-klass/vektory-v-

prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo

91

Pasnoxenue
BEKTOpa Mo 6azucy

https://interneturok.ru/lesson/geometry/10-klass/vektory-v-

prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi



http://geometry2006.narod.ru/Lessons/10-11/27a
http://geometry2006.narod.ru/Lessons/10-11/27a
http://geometry2006.narod.ru/Lessons/10-11/28
http://metodisty.ru/m/files/view/ugol_mezhdu_pry
http://metodisty.ru/m/files/view/ugol_mezhdu_pry
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/slozhenie-i-vychitanie-vektorov-umnozhenie-vektora-na-chislo
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi
https://interneturok.ru/lesson/geometry/10-klass/vektory-v-prostranstve/razlozhenie-vektora-po-tryom-nekomplanarnym-vektoram-zadachi

TPEX BEKTOPOB, HE
JIeXKAIIUX B OJHOU
IIJIOCKOCTH

92

CkansipHoe
MIPOU3BEICHUE

https://resh.edu.ru/subject/lesson/5723/conspect/149166/

93

Brruncnenue yria
MEXAY BEKTOpaMu
B IIPOCTPAHCTBE

94

IIpocreitmme
3a/1a44 C
BEKTOPaMH

95

[Ipocreitmme
3a/1a44 C
BEKTOpaMH

96

[Ipocreitmme
3a/1auu ¢
BEKTOpaMu

97

[Ipocreitmme
3a/lauu ¢
BEKTOpaMH

98

O0600611EHNE U
CHCTEMAaTHU3aLUs
3HaHUHU

99

O06006111eHNE U
CHCTEMATHU3aLUS
3HAaHUHU

100

HroroBasa
KOHTPOJIbHAs



https://resh.edu.ru/subject/lesson/5723/conspect/149166/

pabota

Hroropas
101 | xoHTpoONBHAs 1
pabora
O6o0mIeHue u
102 | cucremaru3amus 1
3HaHUHN
OBUIEE KOJIMYECTBO
YACOB I1O 102

[TPOI'PAMME




11 KVIACC

KoaudecTBO 4acoB

Ne Tema ypoka K Aata DJleKTPOHHBbIE HU(PPOBBIE 00pPa3oBaTeIbLHbIE PeCypChl
w/n yp Beero OHTPOJIbHBIE w3ydeHus P p p pecyp
padoTbI
IloBTOpEHNE TEMBI https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-

1 "KoopaunaTsl BeKTOpa Ha 1 sistema-koordinat-v-prostranstve-metod-koordinat-
IJIOCKOCTH U B 10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-
HpOCTpaHCTBe" v-koordinatakh-9263
[ToBTOpEHME TEMBI https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-

2 "CkanspHoe 1 sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-
NPOU3BEIECHHUE BEKTOPOB" mezhdu-vektorami-skaliarnoe-proizvedenie-9283
[ToBTOpEHME TEMBI . . .

" https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
Brruncnenue yria . . .

3 1 sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-
MY BCKTOpaMH B mezhdu-vektorami-skaliarnoe-proizvedenie-9283
npocrpanctae"

[ToBTOpEHME TEMBI

4 "YpaBHeHHe TPSIMOH, 1
MPOXOSIIEH Yepe3 1Be
TOYKH"

YpaBHeHHE IOCKOCTH,

5 HOpMaJb, ypaBHEHHE 1
IJTIOCKOCTH B OTpE3Kax
YpaBHEHHE MIOCKOCTH,

6 HOpMaJb, ypaBHEHUE 1
MIJIOCKOCTH B OTPE3Kax
Bekrtopnoe

7 P 1
MIPOU3BE/ICHUE



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
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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JInHelHbIE HEPABEHCTBA,
JIMHENHOE
IIPOTPaMMHUPOBAHUE

JIuneliHbIE HEPABEHCTBA,
JIMHENHOE
IIPOTPaMMHUPOBAHUE

10

AHanmuTudeckue MeTOIbI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

11

AHanuTHYeCcKre METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmysa pacCTOSIHUS OT
TOYKH JI0 IJIOCKOCTHU B
KOOpJIUHaTax

13

Haxoxnenue paccrosinuit
OT TOYKH JIO INIOCKOCTH B
KyOe

14

HaxoxaeHnne pacctosiHuil
OT TOYKH JIO IIIOCKOCTHU B
MpaBUJILHON MUPAMUJIC

15

KontponbHas padoTa
" AHamuTu4uecKkas
reoMerpus"

16

Ceuenuga
MHOTOTPaHHUKOB:

https://resh.edu.ru/subject/lesson/4912/conspect/23572/



https://resh.edu.ru/subject/lesson/4912/conspect/23572/

CTaHJIapTHbIE
MHOTOI'PaHHUKHU

17

Ceuenuga
MHOTOTPAaHHUKOB: METO]]
CIIEOB

https://infourok.ru/prezentaciya-po-geometrii-na-temu-metod-
sledov-3550851.html

18

Ceuenus
MHOTOIPaHHUKOB:
CTaHJIapTHBIE IIOCKOCTH,
MEePECEUCHUS MPSAMBIX U
IIOCKOCTEH

https://urok.1sept.ru/articles/212754

19

[TapannensHble IpsIMBIE U
IUIOCKOCTH:
napajiesIbHble CeUeHUs

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

20

[TapannensHble IPAMBIE U
TUIOCKOCTH: PACUET
OTHOILIEHUN

https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-
ploskosti-i-pryamoy

21

[TapannensHbIe IPAMBIE U
IJIOCKOCTH: YTIIbI MEXKY
CKpEIMBAIOIIUMHUCS
MPSIMBIMU

https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-
ploskosti-i-pryamoy

22

[lepneniuKynsapHbie
MPSIMBIE U TUIOCKOCTH:
CTaHJIapPTHHIE TaphbI
MIePIEeHIUKYIIIPHBIX
MIJIOCKOCTEHN U MPSIMBIX,
CUMMETpPUHU
MHOTOTPaHHUKOB

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-
svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048

23

[leprienAuKyNsIpHBIE

https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-
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https://foxford.ru/wiki/matematika/vzaimnoe-raspolozhenie-ploskosti-i-pryamoy
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https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
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IIPsIMBIE U TUIOCKOCTU:
TeopemMa O Tpex
MEPIEHIUKYIIpax

sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-
mezhdu-vektorami-skaliarnoe-proizvedenie-9283

24

[IepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOT'OTPaHHUKAX

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

25

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB,
(hopMyIIBI IS TUTOMIATEH,
cooOpakeHus TI0100us

https://interneturok.ru/lesson/geometry/8-
klass/ploschad/povtorenie-temy-ploschad

26

[ToBTOpEHME: omaan
MHOTOYT'OJIbHUKOB,
(hopMyIIBI IS TUTOMIAEH,
cooOpakeHHs TI0100us

https://interneturok.ru/lesson/geometry/8-
klass/ploschad/povtorenie-temy-ploschad

27

[ToBTOpEeHue: mwIomagn
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUTOINAICH,
cooOpakeHHs TI0100us

https://interneturok.ru/lesson/geometry/8-
klass/ploschad/povtorenie-temy-ploschad

28

IInomanu ceueHunit
MHOTOTPaHHUKOB:
IIJIOIIAIA TTIOBEPXHOCTEH,
paspe3aHus Ha YacTH,
cooOpakeHHs TI0100us

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

29

IImomanu ceuenuit
MHOTOI'PaHHUKOB:
TUTOIIAU TTOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,

https://resh.edu.ru/subject/lesson/5443/
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Co00paxxeHus moao0ust

KontponsHas pabora

30 "[loBTOpEHUE:
MHOFOFpaHHI/IKI/I, CCUCHUA
MHOTOTpPaHHUKOB"
O0BéM Tema. O0beEM
31 MPSAMOYTOJIHOTO http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
napajuiesenumea
3amgaun 00 yIBOEHUHU . . .
30 KyGa. 0 KBAIDATYDE KYGa: https://nsportal.ru/ap/library/drugoe/2013/06/14/tri-znamenitye-
yoa, PaType Kkyoa, zadachi-drevnosti
O TPUCEKITUH yIiia
Crepeomerpuueckue ) ) ) ) )
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-
3aJla4, CBSI3aHHEIC C - -
. zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-
33 00BéMOM ; . ; ;
povtorenie-reshenie-zadach/povtorenie-reshenie-prostyh-
TIpAMOYTOJIEHOTO zadach-po-stereometrii
napajuiesienumesa
[IpuknagHeie 3anaun, ) ) ) ) )
https://interneturok.ru/lesson/repetitorskiy-proekt/prakticheskie-
CBSI3aHHBIE C - -
. zanyatiya-po-podgotovke-k-ege-po-matematike/tema-8-
34 BEIUMCIIEHHEM 00BEMA ; . ; )
povtorenie-reshenie-zadach/povtorenie-reshenie-prostyh-
IpAMOYTOJILHOTO zadach-po-stereometrii
napajuiesenumesa
35 OO0BEM MPAMOI IPU3MBI http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
CrepeoMeTpuiecKue
3a7la4, CBI3aHHEIE C .
36 a B https://resh.edu.ru/subject/lesson/5629/
BBIYHUCIIEHHEM 00HEMOB
MPSAMOM IIPU3MBI
37 [Ipuxnagneie 3a1auu, https://infourok.ru/tipovie-zadachi-po-geometrii-na-temu-

CBSI3aHHBIE C 0OBEMOM

obyom-prizmi-klass-1851865.html



http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
https://nsportal.ru/ap/library/drugoe/2013/06/14/tri-znamenitye-zadachi-drevnosti
https://nsportal.ru/ap/library/drugoe/2013/06/14/tri-znamenitye-zadachi-drevnosti
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HPSIMOM IIPU3MBI

38

Brruncnenue 0066M0B
TEJ ¢ IOMOUIBIO
OMPENEIIEHHOTO
uHTerpana. Oosem
HAaKJIOHHOM IIPU3MBI

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

39

Brruucnenue 00bEMOB
TEJ ¢ TIOMOIIBIO
OMPENEIIEHHOTO
unTerpaia. Oobém

A PAMHUJTBI

https://resh.edu.ru/subject/lesson/4046/conspect/23206/

40

dopmyna 06pEMa
nupaMuipl. OTHOLIEHUE
00bEMOB IMUPAMHU]T C
00ImuM yriom

https://foxford.ru/wiki/matematika/volume-piramida

41

dopmya 06pEMa
nupamMusl. OTHOIIEHUE
00BEMOB MHUpaMuf ¢
00IIUM yriIoM

https://foxford.ru/wiki/matematika/volume-piramida

42

CrepeomeTpuyeckue
3a/1auu, CBSI3aHHbIE C
00BEMaMU HAKIIOHHOM
TIPU3MBI

https://infourok.ru/opornie-konspekti-po-geometrii-obem-

naklonnoy-prizmi-klass-3029333.html

43

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00BEMaMU TUPaMHU/IbI

https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-

piramida-2839258.html

44

[Ipuknanueie 3a1a4u MO
teme "O0BEéMBI TEN",



https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/4046/conspect/23206/
https://foxford.ru/wiki/matematika/volume-piramida
https://foxford.ru/wiki/matematika/volume-piramida
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CBsI3aHHBIE C 00BEMOM
HAaKJIOHHOHM IIPU3MBI

45

[Ipukiagseie 3aga4u 10
teme "O0BéMbI TEN",
CBSI3aHHBIE C 00BEMOM
MTUPAMU/IBI

46

[Ipumenenne 06bEMOB.
Beruucnenue pacctosHus
JI0 TNIOCKOCTH

https://multiurok.ru/index.php/files/nakhozhdieniie-rasstoianiia-
ot-tochki-do-ploskos-1.html

47

KouTtponsHas padora
"O6bEéM MHOTOrpaHHUKA"

48

Hwmaapudeckas
TTOBEPXHOCTb,
oOpazyromue
HWIMHAPUYECKOU
MTOBEPXHOCTH

http://geometry2006.narod.ru/Lessons/10-11/11/2 4 a.pptx

49

Humusap. [psamoi
KpYroBOM LUJIUHJP.
[Tnomaas moBepXHOCTH
UWIHHIpA

50

Konunueckas
TTOBEPXHOCTb,
oOpa3ymolire KOHUYeCKOU
noBepxHocTu. Konyc

https://resh.edu.ru/subject/lesson/4903/conspect/22645/

51

Ceuenue KoHyca
IJIOCKOCTBIO,
napajiesIbHOM MI0CKOCTH
OCHOBAHMUS

https://multiurok.ru/index.php/files/konus-secheniia-konusa-

ploskostiami-urok-po-geomet.html
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VY ced€HHbIi KOHYC.

52 N3006pakenue KOHYCOB U https://foxford.ru/wiki/matematika/usechyonnyj-konus
YCEUEHHBIX KOHYCOB
[Tnomans 6okOBOM ]
et N https://interneturok.ru/lesson/geometry/11-klass/btela-
53 MIOBEPXHOCTHU U MOJHOU ; ) :
vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
MOBEPXHOCTH KOHYCA
[Tnomans GoxoBOM ]
tmat . https://interneturok.ru/lesson/geometry/11-klass/btela-
o4 ITOBEPXHOCTH U MOJHOU ; . :
vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
TMOBEPXHOCTH KOHYCA
Crepeomerpuueckue
337294 Ha
JI0OKa3aTeJILCTBO U https://multiurok.ru/files/mietodichieskaia-razrabotka-
55 —
BEIUHCJICHHE, praktichieskogho-za-23.html
MOCTPOCHUEM CEUYEHUI
IUJIUHIpA, KOHYCa
CrepeomeTpuyeckne
3a7a9M Ha
JI0Ka3aTeJIbCTBO U https://multiurok.ru/files/mietodichieskaia-razrabotka-
56 —
BEIYHCIICHHE, praktichieskogho-za-23.html
MMOCTPOCHUEM CCUCHHM
IUJIMHIpA, KOHYCa
57 [Ipuxnagneie 3a1ayu, https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-
CBSI3aHHBIE C LIWJIMHIPOM tsilindra-reshenie-prikladnyh-zadach
58 [Ipuxknagneie 3a1auu, https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-
CBSI3aHHBIE C LUIMHIPOM tsilindra-reshenie-prikladnyh-zadach
59 Coepa u map https://resh.edu.ru/subject/lesson/4034/
60 Ilepeceuenue chepsl u https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-

mrapa € INIOCKOCTBIO.

kasatelnaya-ploskost-k-sfere-5753043.html



https://foxford.ru/wiki/matematika/usechyonnyj-konus
https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
https://interneturok.ru/lesson/geometry/11-klass/btela-vraweniya-b/ploschad-bokovoy-i-polnoy-poverhnosti-konusa
https://multiurok.ru/files/mietodichieskaia-razrabotka-praktichieskogho-za-23.html
https://multiurok.ru/files/mietodichieskaia-razrabotka-praktichieskogho-za-23.html
https://multiurok.ru/files/mietodichieskaia-razrabotka-praktichieskogho-za-23.html
https://multiurok.ru/files/mietodichieskaia-razrabotka-praktichieskogho-za-23.html
https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-tsilindra-reshenie-prikladnyh-zadach
https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-tsilindra-reshenie-prikladnyh-zadach
https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-tsilindra-reshenie-prikladnyh-zadach
https://nsportal.ru/shkola/geometriya/library/2018/04/14/obyom-tsilindra-reshenie-prikladnyh-zadach
https://resh.edu.ru/subject/lesson/4034/
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html

Kacanwue mapa u cgepsr
IIJIOCKOCTBI0. Bun n
n300pakeHue mapa

61

[lepeceuenue chepsl u
1apa ¢ MIOCKOCTBIO.
Kacanwue mapa u cdepsr
IIJIOCKOCTBI0. Bun n
n300paxkeHue mapa

https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-
kasatelnaya-ploskost-k-sfere-5753043.html

62

VYpaBuenue chepsl.
[Tmomane cheprr u e€
yacTeu

63

Cummetpus cdepsl u
mapa

64

CrepeomeTpuyeckue
3aJa9u Ha
JI0Ka3aTeNbCTBO H
BBIYHCIICHUE, CBS3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CCUCHUI
TUIOCKOCTBIO

https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-
zadach-po-teme-s.html

65

CrepeomeTpuyeckue
3a/1auM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE, CBSI3aHHbBIC
co cepoii u mapom,
MOCTPOCHUEM UX CEUCHHM
IIJIOCKOCTBIO

https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-
zadach-po-teme-s.html

66

[Ipuknanueie 3ana4m,

https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-

sfera-shar-2832306.html



https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://infourok.ru/prezentaciya-shar-i-sfera-ih-secheniya-kasatelnaya-ploskost-k-sfere-5753043.html
https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-po-teme-s.html
https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-po-teme-s.html
https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-po-teme-s.html
https://multiurok.ru/files/prakticheskaia-rabota-65-reshenie-zadach-po-teme-s.html
https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-sfera-shar-2832306.html
https://infourok.ru/praktikumzadachi-s-resheniyami-po-teme-sfera-shar-2832306.html

CBsI3aHHBIE CO Cepoil u
1apom

67

IToBTOpEHuUeE:
OKPY>KHOCTb Ha
IJIOCKOCTH, BHIYMCIICHUS
B OKPYXHOCTH,
CTaHJapTHBIE MTOA00US

https://resh.edu.ru/subject/lesson/2036/main/

68

Pasnmuunsie koMOMHAITHHT
TEeJ BpalleHUs 1
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/4911/start/23300/

69

3amaun o Teme "Tema n
IIOBEPXHOCTH BpanieHus"

https://resh.edu.ru/subject/lesson/4910/

70

3amaun o Teme "Tema n
MOBEPXHOCTH BpamieHus"

https://resh.edu.ru/subject/lesson/4911/start/23300/

71

KonTtponbHas padoTa
"Tena 1 MIOBEPXHOCTH
BpaieHus"

72

O0BEM TTUIMHApA.
Teopema 00 00bEME
MPSIMOTO LIWJIUHJIpA

http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx

73

Brruncienue o006MOB
TEJ ¢ HOMOIILIO
OMPEICIIEHHOTO
unterpana. Oobém
KOHYCa

http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx

74

ITmomanu OOKOBOM U
MIOJIHOM MOBEPXHOCTH
KOHyca

http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx



https://resh.edu.ru/subject/lesson/2036/main/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/4911/start/23300/
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/10-11/11/18a.pptx

75

CrepeomMerpuueckue
3a/1a4u, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
[UIAHpA, KOHYyca

https://infourok.ru/reshenie-zadach-na-vichislenie-obyomov-
cilindra-konusa-usechyonnogo-konusa-geometriya-klass-
3512192.html

76

[Ipukiagseie 3aga4u 110
teme "OObEMBI 1
IIJIOIIAIM ITOBEPXHOCTEN

Ten"

http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx

77

O06béM 11apa u apoBOro
cextopa. Teopema 06
00béme mapa. [lnomanp
cdepsl.
Crepeomerpuueckue
3aJjauul, CBSI3aHHBIE C
BBIYHCIIEHUEM 00bEMOB
1apa, IapoBoro
CErMEHTA U I1apoBOrO
CeKTopa

http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx

78

[Ipuknanneie 3a1a4u MO
teme "OOBEMEI TeN",
CBsI3aHHbBIE C 00BEMOM
1iapa u mioajabo
cdepol. CooTHOIIEHUS
MEXIY IUIOIIA MU
MOBEPXHOCTEHN U
00BEMaMu OJOOHBIX Tel

http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

79

ITonoOHbIe Tena B
MIPOCTPAHCTBE.
N3menenune o6béma npu

https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-
geometrii-5234553.html



https://infourok.ru/reshenie-zadach-na-vichislenie-obyomov-cilindra-konusa-usechyonnogo-konusa-geometriya-klass-3512192.html
https://infourok.ru/reshenie-zadach-na-vichislenie-obyomov-cilindra-konusa-usechyonnogo-konusa-geometriya-klass-3512192.html
https://infourok.ru/reshenie-zadach-na-vichislenie-obyomov-cilindra-konusa-usechyonnogo-konusa-geometriya-klass-3512192.html
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/10-11/11/17b.pptx
https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-geometrii-5234553.html
https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-geometrii-5234553.html

10 I00HH.
CrepeoMerpuueckue
3a7a4M, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BEMOB
TEJ U IO et
IIOBEPXHOCTEH

KonTtponsHas pabora

80 "ITnomraay MoBEepXHOCTH
1 00BEMBI KpYTJIBIX TET"
JIBM>KEHMS POCTPAHCTBA. . ) .
OroGpasenus. h_ttps://www.vfalklass.ru/p/qeometrlalll-klass/pr|amouqolna|a-
81 JBMOKEHIS H PABEHCTEO S|stema-koord|natjy-prostranstve-metod-koordlnat-_ )

N 10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-
uryp. Obmme croiicTsa 12444/re-173fee54-0497-47¢1-82e1 -¢1a0a0d883e2
JBMOKCHUH
Bunn nmxenuit:

MapasieabHbIN TEPEHOC, https://interneturok.ru/lesson/geometry/11-klass/bmetod-
82 LIEHTpAJIbHAsE CHMMETPUS, koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-
3epKajbHasi CHMMETpHS, profilnyy-uroven
MTOBOPOT BOKPYT MPSMOU
[IpeobpazoBanus ) )
83 Hox06ms1. TTpsivas u https://lc.rt.ru/classpool_dmatematlka—ll—klass/ metod-koordinat-
cdpepa Diinepa v-prostranstve-profilnyi-uroven/5970
I'eomeTpuueckue 3amaun
84 Ha MPUMCHCHUE https://resh.edu.ru/subject/lesson/2517/main/
JBHKCHUS
KonTtponsHas paborta
85 "BexTopsl B

npocTpaHcTae”



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-profilnyy-uroven
https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-profilnyy-uroven
https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-profilnyy-uroven
https://lc.rt.ru/classbook/matematika-11-klass/metod-koordinat-v-prostranstve-profilnyi-uroven/5970
https://lc.rt.ru/classbook/matematika-11-klass/metod-koordinat-v-prostranstve-profilnyi-uroven/5970
https://resh.edu.ru/subject/lesson/2517/main/

86

Ob6o6maromee
noBropenue 11 nonstuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHUCTEMaTH3aLus
3HAHMI:
"[TapamiensHOCTD
MPSAMBIX U ITIOCKOCTEN B
npocrpaHcTae”

https://ege.sdamgia.ru/

87

O6o6maromiee
noBTopenue 11 nmousruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATH3aLUs
3HaHuil: "BekTopsl B
npocrpanctae"

https://ege.sdamgia.ru/

88

O6o6maromiee
noBTopenue 11 nmousruit
Y METOJIOB Kypca
reometpun 10-11
KJIACCOB, CHUCTEMaTH3aLus
3HaHuil: "BekTopsl B
npocrpanctae"

https://ege.sdamgia.ru/

89

O6o06mmaromiee
noBTopenue 11 nmousTuit
Y METOJIOB Kypca
reometpun 10-11
KJIACCOB, CHUCTEMaTH3aIUs
3HaHuii: "O0bemM



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

MHOTOTpaHHUKa"

90

Ob6o6maromee
noBTopenue 11 nonsaruit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHUCTEMaTH3aLus
3HaHui: "O0beM
MHOTOTpaHHHUKa"

91

Ob6o6maromee
noBTopenue 11 nmousruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMAaTU3AIHS
sgagui: "Inomanu
MTOBEPXHOCTH U 00BEMBI
KpyrJibIxX Ten"

92

O6o6maromiee
noBTopenue 11 nmousTuit
Y METOJIOB Kypca
reometpun 10-11
KJIACCOB, CHUCTEMaTH3aLus
sgaguii: "[lnomann
MMOBEPXHOCTU U 00BEMBI
KpyTJbix Ten"

93

Hrtorosas KOHTpOJIbHAS
pabota

94

HToroBast KOHTpOJIbHAS
pabota




95

[ToBTOpenue, 06o0IIEeHNE
U CUCTEMAaTUu3aluAa
3HaHUU

96

Hcropus pazsutus
CTEpPEOMETPUHN KaK HAyKU
U €€ poiib B Pa3BUTUH
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus pazsutus
CTEepEOMETPUH KaK HayKH
U €€ pojb B Pa3BUTUU
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Uctopus pazButus
CTEPEOMETPUM KaK HAYKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOT UM

99

Ucropus pa3Butus
CTEPEOMETPUHU KaK HAYKU
U €€ poJib B pa3BUTHH
COBPEMEHHBIX
WHXEHEPHBIX U




KOMITBIOTEPHBIX
TEXHOJIOTUU

100

Hcropus pazsutus
CTEpPEOMETPUHN KaK HAyKU
U €€ poiib B Pa3BUTUH
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

101

Hcropus pazsutus
CTEpEOMETPUH KaK HAyKH
U €€ poJIb B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

102

Uctopus pazputus
CTEPEOMETPUM KaK HAYKHU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOT UM

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3oB B.®., Kagomiier C.b. u

npyrue, AkiuonepHoe oduiectBo «M3aarensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET
https://www.yaklass.ru/

https://resh.edu.ru/
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