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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMYECKOE  MblILIeHUWEe,  (GopMHpyeMOe  MpU  U3YUYEHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHo obnactu «MaremaTuka u
uHpopmaTtuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
00pa30BaHUs, CBA3aHHOIO C UCIOJIb30BAHUEM MATEMATHKH.

[IpuoputeTHpRIMH 3aJauyaMu Kypca IE€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATHSIMH O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHuEe YMEHHs pacro3HaBaTh HA YEPTEKax, MOJAEIAX U B PealbHOM
MHpPE MHOTOIDAHHMKM M TeJla BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYeCKuX TeOopui, (pOpMUPOBAHHE MOHUMAaHUS POJM AKCHOMATHUKH MpPH
MPOBEJICHUN PACCYKICHUN;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AITOPUTMOB
pelIeHMs, YMEHHUSI UX HPHUMEHITh, IPOBOJIUTH JOKA3aTENIbHBIE PACCYKIEHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME TMPEACTABICHHS O HEOOXOJUMOCTH  JOKa3aTelIbCTB  IpPH



000CHOBaHMHM MaTEMATHICCKUX YTBEPKICHUN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTe 00yJaromuXxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEI0BATEIBCKUX
YMEHHH, KpUTHYHOCTH MBIIUJICHUS, HHTEpeca K U3yUYCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «[IpgsMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MNOHSTUSIMU», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOy4YEHHs B
10-11 knaccax, OTHOCUTCA KO BCEM COZEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHUs DenepaibHO paboueit
IPOrpaMMBbl, PACTIPENCIEHHBIM IO ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAIBLHBIM BOIIPOCaM OO0 yJaromuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
T€OMETPUUYECKUMU MOHSATUSIMH U HaBBIKAMU TIOCIIEIOBATEIBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TPUHITUTIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTaBICHUN 00YyYarONINXCs, pacliupsis U yrayomusis
e€, o0pa3ys MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3gath ycmoBus s auddepeHnManuu  00ydeHHUs,  MOCTPOEHUS
WHJMBUAYaIbHBIX O00pa30BaTEIbHBIX MpOrpaMM, OOECHEUYUTh YIIyOJIEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJIFOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HM3YYCHHS] MaTeMaTHKHA C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 npodeccuoHanbHbIM 00Pa30BAHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBogutcs 204 waca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecss mnpsMble. [Ipu3Haku CKpelmBarommxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEIBHOCTh TPEX MPSIMBIX, NapaUIeIbHOCTD MPSMOMN
u 1uiockoctu. [lapannenbHoe M IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHE
¢uryp. OCHOBHbBIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. M3o0pakeHue
¢uryp B mapasuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOMCTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadlp, Mapajuielenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, IMpSAMbIE MApPAJUIENbHBIE W NEPHNEHAUKYJSAPHBIE K IIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOM M IUIOCKOCTH, TEOpeMa O MpSIMOM

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

[lepneHAUKYISIpPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
wiockocre. Teopema 0 TpE€X NEpPHEHAUKYIIApaXx.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbI U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsIMOYTOJbHBIM — MapajuleNIeNUIIel MW €ro  CBOMCTBA.
Kparwaiimime mnytm Ha TIOBEpXHOCTM MHOrOTpaHHUKa. Teopema Diinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasE W yceu€HHas mnupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHEi
MPaBWIBHOM mupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKH: MpaBUJIbHAS TNpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPAaBUIBHAS TPEYroJibHAs IMpaMuAa U IPABUIIBHBIN
TeTpa’ap, KyO. IlpenactaBieHue o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsiTHe KOMILIAaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHApDHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAMHATAMU BEKTOpa H
KOOpJAMHATaMU TOYEK. YToJll Mexay Bekropamu. CKalsipHOE MNPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[ToHATHA: WHWIMHAPWYECCKAs IMOBEPXHOCTh, KOHHWYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WIMHIP, KOHYC, YCEYEHHBIH KOHYyC, cdepa, map. B3aumMHOe pacmoiiokeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka muinuHapa u kKoHyca. CuMmmerpusi chepbl u
nrapa.

O6béMm. OcHoBHBIE CcBoOWcTBAa 00BEMOB Ten. Teopema 00 o00BEMe
NPSIMOYTOJIGHOTO Tapajuiesienumnena u cieactBus u3 He€. OObEM mpsMol |
HAKJIOHHOM TPU3MBI, IIWINHIPA, MTUPaMHIbl 1 KoHyca. OO0BEM Iapa W MapoBOro
CerMeHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHMKOB. Ilpu3ma, BrmcaHHas B
WIMHIpP, OINHCaHHAs OKOJO IMHApa. llepecedueHne cdepbl u Immapa c
mIockocThio. Kacanue mapa m cdepsl MmIOCKOCThIO. [loHATHE MHOTrOTpaHHUKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nono0HeIx (uryp. IlpeoOpazoBanue nogoOus, romoretus. Pemienue 3amauy Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAHUIO U MIPOXOJSAIINE UYepe3 BEPIINHY), CCUCHUS I1apa, METObI TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omeparuu  Haja BeKTOpamHu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWMCTBA BEKTOPHOTO yMHOXEHHs. [IpsiMmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3a/ady.

JABuKEeHHSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. [IBUXKEHUS M PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeo6pazoBanus noxpodus. [Ipsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSI PA3TUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PaKIAaHCKOW HACHTUYHOCTH, YBOXKCHUS K
NPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTEMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, ATUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHUHN, BOCTIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnUTaHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOTO U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3710pOBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUM U
OTIbIXa, PETyIsipHasi (U3HUecKas aKTUBHOCTD), (PHU3NUYECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIlIaTb OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/lady MaTeMaTUYeCKON HAMIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpelbl, OCO3HaHUE II100AIBHOTO XapakTepa 3KOJIOTHYeCKUX MpoOIeM, OpUCHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTeMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPeoOpa3OBHIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISBJIEHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



HCII0JIb30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOJIOJEHUs, MCCIENOBaHUSA, OLEHHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIIMTH MH(OpMAIUK, TaHHBIX, HEOOXOMAUMBIX AJIA OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIKIO, MPEACTABIATh €€ B pa3IuyHbIX (opMmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIsIMH OOIIEHHs, SICHO, TOYHO, T'PAaMOTHO BBIPaXXaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
npoOJIeMBl, peIracMoi 3ajadd, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOMCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJbTAThl PEIICHMS 3aJauM, SKCIIEPUMEHTA, UCCIIeI0BaHNS,
MPOEKTa, CaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
yu€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMbIX JEHCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3yJbTATOB, BIAICThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JOCTKEHUS WM HEJOCTHXKCHHS PE3yJbTaTOB JACATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIWBUIYyaIBHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXIaTh MPOLECC M pe3ynbTaT padoThl,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJla B OOUIUH MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MAaTEeMATHYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CIEACTBUS U3 HUX MPU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXKIYy MPSMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHHMKHM, BbIOMpas  OCHOBaHMS IS
KJ1accu(puKaimy;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAaHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBIIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TMOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
NUPaMH/Ia), TEOMETPUUECKUX TEJ C MpUMEHEHUEM (HOopMYI;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJl BEKTOPAMH;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSAS W3BECTHBIE METO]IbI
IpU PEUICHUA MAaTEeMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NPeoOpa3oBbIBATh M MHTEPIPETUPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
AHAIM3UPOBATH pEaJbHbIE CUTYallUH, MPUMEHATHh W3yYEHHBIE NOHSITHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJEIUPOBATH pPEajbHbIE CUTYallMd Ha S3bIKE T€OMETPUH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHATUI M TeopeM, ammapara ajareOpbl, pelmarb NpakTUYECKUE 3a7auH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMEThb MNpEACTaBICHHS 00 OCHOBHBIX A3Talax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuiics Hay4uTCs:



CBOOOJHO ONEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C LMUJIUHIPHUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallleHUs: IIUITUHIPOM,
KOHYCOM, chepoit u mapom;

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

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpallleHWUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
TreOMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYT;

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

BBIUUCIISITh COOTHOIIEHUSI MEX]y TUIOLIAASIMU MOBEPXHOCTEN U 00bEMaMu
II0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
peuaTh TEOMETPUUECKUE 33/1a4l HAa BBIYMCIICHHUE YIJIOB MEXKY HPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEUEHUS MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs IUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEUEHUs KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEYEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

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

pemare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJIEHUE TEOMETPUUYECKUX BEJINYMH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TOJYYCHHbIE  3HAHUS  HAa  IIPAKTUKE:  CPaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTUs, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, peniaTh MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEACTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
HanMeHoBanue KoaudecTBO yacoB
Jrj;')n pa3aeyioB M TeM Beero Kontpoibupie | JJIeKTPOHHBIE (1MdPOBLIE) 00pa3oBaTeIbHbIE PECYPChI
nporpaMmmsl paﬁoTbl
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya sozdaniya motivacii_k_teme_-
izobrazhenie prostanstvennyh figur_na_ploskosti
1 Beenenue B 93 1 http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
CTEPEOMETPHUIO http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
Bzanmnuoe
5 PACTIONOKEHIE MPAMBIX 6 1 http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
B MPOCTPAHCTBE
[TapannensHOCTH
3 MPSAMBIX U IJIOCKOCTEH B 8 http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
MPOCTPAHCTBE
[lepneHMKYISIpPHOCTD http://metodisty.ru/m/files/view/geom_10
4 MPSMBIX | IIOCKOCTEH B 25 http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
HpPOCTPAHCTBE http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
5 Vbl 1 paceTosHus 16 1 http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
6 MHororpaHHUKu 7 1 http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx



https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx

Bexkrops! B

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

IIPOCTPAHCTBE 12 http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
IToBTOpEHNME,
o0o0mieHune u 5
cucreMaTrui3anus 3HaHuu
OBIIEE KOJIMYECTBO 102
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http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

11 KVIACC

KoJunyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)

KonTtpoJbHbie
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PECYPChI
padoThbI

Ne i/t

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/geomet

AHanuTudeckas reoMeTpus 15 1

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/l11-
[ToBTOpEeHUE, 0000IICHNE 1 15 1 klass/priamougolnaia-sistema-koordinat-
cucTeMaTu3alys 3HaHuH v-prostranstve-metod-koordinat-
10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/
http://geometry2006.narod.ru/Lessons/10-

11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-



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

11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/

3 O0BEM MHOTOTpaHHUKA

17

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

11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/

4 Tena BpameHus

24

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/4910/

[Tmomaau moBepXHOCTU U 0OBEMBI
KPYTJIBIX TEJ

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
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

6 JIBroKeHUS

[ToBTOpEHUE, 0000IICHNE 1

CHCTeMaTHU3alus 3HaHUuH

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/
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
https://resh.edu.ru/subject/lesson/5629/
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/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/10-11/11/16a.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/10-11/11/17a.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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer KoHTpoJbHBI

0 e padoThI

JJeKTpoHHbIe HHM(POBBIe 00pa3oBaTebHbIE PeCypChl

OcHoBHbIE NpaBUiIa
n300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuiebHbIX
MPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

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

[Tonsatusa
CTepEeOMETPHUH:
TOUKa, Mpsmas,
IJI0CKOCTD,
MIPOCTPAHCTBO.
OcHoBHbIE NpaBUiia
n300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
napayuienbHbIX
MPSAMBIX (OTPE3KOB),
CepeaIHbBI OTpe3Ka

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

http://metodisty.ru/m/files/view/prezentaciya dlya sozdaniya motivacii k teme -

izobrazhenie prostanstvennyh figur na_ploskosti

ITonsaTus:
IEPECEKAIOIINECS
MJIOCKOCTH,
MEPECEKAOIINECS
npsAMasi v INIOCKOCTh;
MOJIYIIPOCTPAHCTBO

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_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/

ITonsarus:
MEePECEKAOIINECS
IJIOCKOCTH,
MEePECEKAIOIINECS

npsMas 1 IJIO0OCKOCTb,

HOJIyIIPOCTPAHCTBO

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

MHoOrorpaHHukH,
n300paxeHue
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYLIECTBYIOIINUX
00BEKTOB

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

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

MHOrorpaHHuKH,
n300pakeHne
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYUIECTBYIOIIUX
00BEKTOB

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

AKXCHUOMBI
CTEPEOMETPHUH U
TIePBBIC CIICACTBUS
W3 HUX

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

AKXCHUOMEI
CTEPEOMETPUH U
NepBbIE CIEACTBUS
W3 HUX

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

AKCHUOMBI

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



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx

CTEPEOMETPUH U
HCpBBIe CJICACTBUA
n3 Hux. CrmocoObl
3adaHuA Hp?[MI)IX nu
MII0CKOCTEH B
MPOCTPAHCTBE.
O0603HaueHus
HpSIMI)IX nu
TIOCKOCTEH

10

N3o6paxenue
CEYEHUI UpamMupl,
Ky0a U MpU3MBl,
KOTOpBIE MPOXOJIAT
yepe3 ux péopa.
N3obpaxenue
nepeceyeHust
MOJTy4E€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEUeHUH pa3HbIMU
1[BETaMU

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

http://metodisty.ru/m/files/view/zadachi _na_postroenie sechenii_mnogogrannikov

11

N3obpaxenue
CEYCHU I MUpPaMUIBL,
Ky0a ¥ pU3MBI,
KOTOPBIE MPOXOJISAT
yepes ux péopa.
N3ob6paxxenue
nepeceueHust

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



https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4912/

IIOJIy4YEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOEHHBIX
CEYCHUH Pa3HBIMHU
L[BETaMU

12

N3obpaxenue
MepeceyeHmst
MOJTYYSHHBIX
IIJIOCKOCTEM.
PackpammBanue
TTOCTPOCHHBIX
CEUYEHU pa3HbIMU
LBETaMH

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

13

N3obpaxenue
nepeceyeHust
MOJTy4E€HHBIX
IJTIOCKOCTEH.
PackpamuBanue
MTOCTPOCHHBIX
CEUeHUH pa3HbIMU
1BETaMU

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

14

Merto/ ciaenoB st

IIOCTPOEHUSI CEUEHUN

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

15

Merton cinenoB s
MOCTPOCHUS
ceuennii. CBolicTBa
IepeceueHU
MPSIMBIX U

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



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

IJIOCKOCTEN

16

Meton caenoB ajs
MMOCTPOCHUS
ceuennii. CBoiicTBa
MepeCcCeUCHU
prlMI)IX nu
IIOCKOCTEH

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

17

IToctpoenue
CEYCHUH B
nupamuie, Kyoe mo
TpEM TOUYKaM Ha
pébpax

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

18

[Toctpoenne
CEYCHUH B
nupamu/ie, Kyoe mo
TpE€M TOUKaM Ha
pébpax

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

19

[Toctpoenune
CEYCHUH B
nupamue, Kyoe mo
Tp€M TOYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTeKen
Y 3aIUCh I1aroB
MOCTPOCHUS

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

20

IToctpoenue
CEYCHUH B
nupamuze, Kyoe 1mo
TpEM TOUYKaM Ha

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



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

pébpax. Coznanue
BBIHOCHBIX YEPTEXKEN
U 3aIUCh 11aroB
IIOCTPOEHHUS

21

IToBTOpEeHUE
IUTaHUMETPHUH:
Teopema o
MIPONOPIIMOHAIBHBIX
otpe3kax. [logobue
TPEYTroJIbHUKOB

22

[ToBTOpEHME
TJIAHUMETPUH:
Teopema Menemnasi.
Pacuetsl B ceuenusix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTUA
IJIJAHUMETPUU U
CTEPEOMETPUHU

23

KontponbHas padoTa
" AKCHOMBI
CTEPEOMETPHH.
Ceuenus"

24

Bzaumnuoe
pacIioJIOKEHNE
MPSIMBIX B
MIPOCTPAHCTBE.
CkperuBaroiuecs
npsamslie. [Ipuznaku

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

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



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

CKPEILMBAIOIINXCS
IIPSIMBIX.
[TapamensHbie
IIpSIMBIE B
IIPOCTPAHCTBE

25

Teopema o
CYIIIECTBOBAaHUU U
€IMHCTBEHHOCTHU
psAIMOM
MapajuieaIbHON
JTTAHHOW MPSIMOH,
MPOXOISIIEH yepe3
TOYKY IPOCTPAHCTBA
U HE JeXallen Ha
JAHHOU MPSIMOA.
JlemMma o
MepeCeUCHU U
napaieabHbIX
MPSAMBIX IJIOCKOCTBIO

26

ITapannenbHOCTH
TpeX MPSMBIX.
Teopema o Tpéx
rapajuieIbHbIX
npsAMbIX. Teopema o
CKpELIUBAIOIIUXCS
MPSIMBIX

27

[TapamensHoe
MIPOEKTHPOBAHHUE.
OCHOBHBIE CBOHCTBA

http://metodisty.ru/m/files/view/ugol mezhdu pryamoi i ploskostju



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

napajieIbHOro
MPOCKTUPOBAHUSI.
N3ob6paxxenune
pas3HbIX puryp B
NapajuIeIbHON
MPOCKIINU

28

LenTpanbHas
MPOEKIHs. YTOII C
COHAIpaBJIEHHBIMHU
CTOPOHaMH. YTOI
MEXAY NPSIMbIMU

http://metodisty.ru/m/files/view/ugol mezhdu skrechivajuchimisya pryamymi 2013 01

20

29

3agaun Ha
JI0Ka3aTeIbCTBO U
HCCIIEIOBAHUE,
CBSI3aHHBIE C
PacroJIoKeHUEM
MPSIMBIX B
MIPOCTPAHCTBE

http://metodisty.ru/m/files/view/rasstoyanie mezhdu skrechivajuchimisya pryamymi

30

[TonsTus:
NapajieJIbHOCTh
MpsIMOM U TJIOCKOCTH
B MPOCTPAHCTBE.
IIpuznak
napajieIbHOCTH
MIpsIMOY U
MJIOCKOCTH.
CaoiicTBa
napajuieIbHOCTH
MpSIMOM M TJIOCKOCTHU

http://geometry2006.narod.ru/Lessons/10-11/7a.pptx



http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx

31

I'eomerpuueckue
3a7a4M Ha
BBIUYHCIICHUE U
JI0KA3aTeIbCTBO,
CBSI3aHHBIE C
MapaIeIbHOCTBIO
MPSIMBIX U
IUTOCKOCTEN B
MPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

32

[Toctpoenue
CeUueHus,
MIPOXOJISIIIETO Yepe3
JTAHHYIO TIPSIMYIO Ha
YEpTEKE U
MapajuieIbHOTO
JPYrou MpsiMoi.
Pacuér oTHOIICHMIT

http://geometry2006.narod.ru/Lessons/10-11/12.pptx

33

[TapannensHas
MIPOEKIHS,
MIPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHI
KyOa u
napasuieNenuneaa.
CaoiicTBa
napajuiefienuneaa u
TIPU3MBI

http://geometry2006.narod.ru/Lessons/10-11/13.pptx

34

[TapamtensHbIe
IIJIOCKOCTH.
IIpusnaku

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



http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/12.pptx
http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

napajuieIbHOCTH
JIBYX TJIOCKOCTEMN

35

Teopema o
MapAIJIETbHOCTH U
€IMHCTBEHHOCTH
IIOCKOCTH,
MPOXOISIIEH Yepe3
TOUKY, HE
MPUHAJIECHKALYIO
JTaHHOM IIOCKOCTH U
CIIEICTBUS U3 HEE

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

36

CaolicTBa
napauieNbHbIX
IIJIOCKOCTEM: O
napayiebHOCTH
MPSIMBIX
repeceyeHust npu
MEPECEYCHHUH JIBYX
napauiebHbIX
IJIOCKOCTEHN TpeThen

37

CaolicTBa
napajuieIbHbIX
IUIOCKOCTEl: 00
OTpe3Kax
napajuieIbHbIX
MPSIMBIX,
3aKJIIOYEHHBIX
MEXY
napajuieIbHbIMU

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



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

IIJIOCKOCTSIMU; O
IIEPECCYCHUH
IIPSIMOM C IBYMs
HapajuieIbHbIMU
IIJIOCKOCTSIMHA

38

IToBTOpEHME:
teopema [ludaropa
HAa TUIOCKOCTH

39

IToBTOpEHME:
TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO
TPEYroJbHUKA

40

CaoiicTBa Kyba u
MPSIMOYT OJTBHOTO
napauiesienunea

41

Brruucnenne qun
OTPE3KOB B KyOe U
MPSMOYTOJIBHOM

napajuiesenumes e

42

[lepnenaukynsapHocT
b MPSIMOI U
mockocTH. [Ipusnak
MEePIEHIUKYIIPHOCT
U NIPSIMOM U
IJIOCKOCTH

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

43

[lepnenquKyIapHOCT
b IIPSIMOM U

mnockocTy. [Ipusnak
MEPIEHIUKYIIIPHOCT

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



http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

U NIPSIMOM U
IIJIOCKOCTH

44

Teopema o
CyILLIECTBOBAaHUU U
€IMHCTBEHHOCTH
MIPSIMOH,
MPOXOISIIEH Yepe3
TOYKY IPOCTPAHCTBA
u
MEePIEHUKYISIPHON
K IUIOCKOCTH

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

45

ITmockocTi n
MepIEH UK YIISIPHBIC
WM TIpSIMBIC B
MHOTOTpaHHUKAX

46

IInockocTu n
MepIeH UK YIISIPHBIS
WM TIpSIMBIC B
MHOTOTpaHHUKAX

47

[lepnenaukynsp u
HAaKJIOHHAs.
ITocTtpoenue
NEepHEHINKYIIApa U3
TOYKH Ha IIPSAMYIO

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

48

[lepnenukynsp u
HaKJIOHHAsL.
IToctpoenue
NEpIEHIUKYIIApa U3
TOYKH Ha MPSIMYIO

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



http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx

49

Teopema o Tpéx
NepIEeHIUKYIIsIpax
(mpsimast u oOpaTHast)

50

Teopema o Tpéx
MEepIeHIUKYIsApax
(npsimast u oOpaTHast)

51

Yron mexnay
CKPEIIUBAIOIINUMHUCS
MPSMBIMH

52

TTonck
TePIEH UK YIISIPHBIX
MPSIMBIX C TIOMOIIIBIO
MEePIEeHANKYISIPHBIX
IIOCKOCTEH

53

OpToroHajibHOE
MIPOEKTUPOBAHKE

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

54

[Toctpoenune
CeYCHHH KyO0a,
MIPU3MBI,
MpaBUILHOM
MIUPaMUJIBI C
MTOMOIIBIO
OPTOrOHAJLHOM
MPOEKIINU

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

55

IToctpoenue
ceueHui Kyoa,
MIPU3MBI,
MIPaBUIILHON
MIIpaMUJIbI C

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



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

IIOMOILIBIO
OPTOrOHAJIBLHOU
IIPOEKIINU

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHTEIILHO
IIJIOCKOCTH.
ITnockoctn
CUMMETpUH B
MHOTOTpaHHUKAX

57

[Ipu3nHak
MEPIEeHIUKYISPHOCT
U PSIMOI U
IIJIOCKOCTH KaK
CJIEICTBUE
CUMMETpUH

58

[IpaBunbHbIC
MHOTOTpPaHHUKHU.
Pacuért paccrosiuuit
OT TOYKH JI0
MJI0CKOCTH

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

59

IIpaBunbHbBIE
MHOTOTPaHHUKH.
Pacuér paccrosuuit
OT TOYKH 10
IUIOCKOCTH

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

60

CrniocoObI OIyCTUTH
NEePICHUKYIISPBL:
CHMMETPHSI, CIIBUT

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



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

TOYKH 110
NapajuIeIbHON
psAIMOM

61

CaBur 110
HEIapauIeIbHON
MPsIMOM, U3MEHEHHE
paccTostHui

62

KonTtponsHas paborta
"B3aumuoe
pacroJioKeHue
IIpsAMBIX U
IJTOCKOCTEN B
npocrpasncrae"

63

[ToBTOpeHwue: yron
MeXAy NPSIMbIMU Ha
MJI0CKOCTH,
TPUTOHOMETPHUSI B
MIPOU3BOJILHOM
TPeYroJbHUKE,
TeopeMa KOCUHYCOB

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

64

IToBTOpEHue: yron
MEXy
CKPELIMBAIOIIUMUCS
NPSIMBIMH B
IIPOCTPAHCTBE

65

FGOMeTpI/ILIeCKI/IC
METOAbI BEIYHMCIICHUA

yTi1a MEXIy
NPSIMBIMH B

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



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

MHOT'OrpaHHUKax

66

JIByrpaHHBIN yroJl.
CBOJWCTBO JTAHEHHBIX

YIJI0B IBYTPaHHOTO
yria

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

67

[IepnenukynspHbie
IUIOCKOCTH.
CaoiicTBa B3aUMHO
MEePIECHANKYISIPHBIX
IUIOCKOCTEH

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

68

[Ipn3nHak
MePIEHINKYISIPHOCT
H IIOCKOCTEH;
TeopemMa O MpSIMOu
MEePECEUCHUS IBYX
IUIOCKOCTEH
MEePIECHANKYISIPHBIX
TPEThEH MIOCKOCTH

69

[IpsimoyronabHbIN
napajuieJeuIe/;
Ky0; U3MEepeHus,
CBOICTBA
MPSIMOYTOJIBHOTO
napasieNnenuneaa

70

Teopema o
JIHaroHaIu
MPSIMOYTOJIBHOTO
napajiejenumneaa u
CIIeICTBHUE U3 HEE



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

71

Crepeomerpuueckue
" NPUKIIaJHBIC
3aJauu, CBSI3aHHBIC
CO B3aMMHBIM
PacHoIoKEeHUEM
MIPpsAMBIX U
TUIOCKOCTH

72

IToBTOpEHME:
CKPEINBAIOIINECS
MIPsIMBIE,
HapauleIIbHbIE
IIJIOCKOCTH B
CTaHapTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapannenbHbIX
IJTIOCKOCTEH Ha
CKPEILUBAIOIIHNXCS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKPEIHMBAIOIIUMHUCS
MPSIMBIMU B MIPOCTHIX
CUTYaIUIX

74

Paccrosuue ot
TOYKH JI0 INIOCKOCTH,
paccrositHue oT
MIPSIMOM 110
IIOCKOCTH

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

75

Brruucnenne
pacCTOSTHUN MEXIY

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



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

CKpELIUBAIOIIUMUCS
MIPSIMBIMU C
IIOMOIIBIO
NIEPIEHIUKYIIIPHON
IIJI0CKOCTH

76

TpéxrpanHslii yro,
HEpaBeHCTBa JUIs
TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa,
TEOPEMBI KOCHHYCOB
U CUHYCOB JJIst
TPEXTPAHHOTO yria

77

OeMEeHTHI
chepudeckoi
T€OMETPUH:
reoIe3NYECKUe
JIMHUU Ha 3emiie

78

KountponsHas paborta
"Vrasl u
paccrosiHus"

79

Cucremaru3anus
3HAaHUU
"MHOTOrpaHHUK U
€ro 2JIeMEHTHI"

80

[Tupamupa. Buasl
MIUPAMULL.
[IpaBunpHas
nupamuja

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

81

[Ipusma. Ilpsamas u



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

HAaKJIOHHAs IIPU3MBI.
[IpaBunbHas npusma

82

[Ipssmon
napajulelenuInesn,
IIPSIMOYTOJIbHBIN
napajulesIenunesn,
Ky0

83

Beimykieie
MHOTOTPaHHUKH.
Teopema Oinepa

84

Beimykieie
MHOTOTPaHHUKH.
Teopema Diinepa.
[IpaBunbHbIE U
MOJTYIIPaBUJIbHBIE
MHOTOTPaHHUKHU

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

85

KountponsHas paborta
"MHororpaHHuku"

http://geometry2006.narod.ru/Lessons/10-11/28.pptx

86

[TonsiTne BekTOpa Ha
TJIOCKOCTH U B
MIPOCTPAHCTBE

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

87

CymMma BEKTOpOB

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

88

PazHoCTB BCEKTOPOB

89

IIpaBuio
napajuiejenumena

90

YMHOXKEHHE BCKTOpa
Ha 9YucCJio

91

Paznoxenue BCKTOpa



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

o 6asucy Tpex
BEKTOPOB, HE
JICXKAIITUX B OJHOM
TTIOCKOCTH

92

CkansipHoe
MIPOU3BEICHNE

93

Brruncnenue yria
MEXOY BEKTOpaMU B
MPOCTPAHCTBE

94

[Ipocreitmue 3amaun
C BEKTOpaMu

95

[Ipocreitmue 3amaun
C BEKTOpaMH

96

[Ipocreitmue 3amaun
c
BeKkTOpamMu.Perienue
3a/a4

97

[Ipocreitmue 3amauu
C BEKTOpaMHU.
Pemenue 3amau

98

O060011IEHNE U
CHCTEMATHU3aLUs
3HAaHUU

99

O060011IEHNE U
CHUCTEMAaTHU3aLU
3HaHUHI

100

HroroBasa
KOHTpOJbHAs paboTa




101 Htoropas 1
KOHTpOJIbHAs paboTa
O6oO1eHue u

102 CHUCTEMaTU3aIHS 1
3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 102

[TPOTPAMME




11 KVIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe LU (poBbIE

Ne n/m Tema ypoka KonTpoabHubie
Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI
https://www.yaklass.ru/p/geometria/11-
I " klass/priamougolnaia-sistema-koordinat-
OBTOPCHUC TCMbI KOOpJII/IHaTI)I K
1 BEKTODA Ha IIOCKOCTI 1 B 1 V-prostranstve-metod-koordinat-
p . 10439/abstcissa-ordinata-i-applikata-
TpOCTpaHCTBE tochki-prosteishie-zadachi-v-
koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-
" klass/priamougolnaia-sistema-koordinat-
[ToBTOopenue Tems! "CkansipHoe .
2 " 1 v-prostranstve-metod-koordinat-
TPOM3BC/ICHHC BEKTOPOB 10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-
" klass/priamougolnaia-sistema-koordinat-
[ToBTOpeHue TeMsl "Bbruucinenue yria .
3 " 1 v-prostranstve-metod-koordinat-
MEHLY BEKTOPAMH B IPOCTPAHCTBC 10439/ugol-mezhdu-vektorami-
skaliarnoe-proizvedenie-9283
4 [ToBTOpeHue Temsbl "YpaBHEHUE TPSAMOIA, 1
MPOXOJISIIEH Yepe3 ABE TOUKU"
5 YpaBHEeHHE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TIOCKOCTH B OTpE3Kax
5 VYpaBHEHHE IIOCKOCTH, HOPMAJIb, 1
yYpaBHEHUE TIOCKOCTH B OTpE3Kax
BekropHoe npousseneHue
JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1



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/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
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

IIPOrpaMMUPOBAHHE

JIuneliHbIE HEPABEHCTBA, JIMHEWHOE

o MIPOTPaMMUPOBAHUE

10 AHaTUTHYECKHE METOIbI pacyéTa yria
MCXKAY NPSAMBIMU B MHOI'OI'paHHUKAX

11 AHAJIIUTUYECKHE METOBI pacu€ra yria
MCKAY IJIIOCKOCTSAMH B MHOTOT'PaAaHHUKAaX

12 @opmyiia pacCTOSTHUSA OT TOYKH JI0
TIJIOCKOCTH B KOOPJIMHATAX

13 HaxoxneHnue paccTositHul OT TOYKHU JI0
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTosiHul OT TOYKH J10
IIJIOCKOCTH B IPABUJIBHOM NMUpPaMHJIE

15 KonTtponpHas padota "AHamuTudeckas
reomerpus”

16 CeueHuns MHOTOTPaHHUKOB:
CTaHJApTHBIE MHOTOIPAHHUKHU

17 CeueHuss MHOTOTPAaHHUKOB: METO]T
CJIe/IOB
CeueHunss MHOTOTPaHHUKOB:

18 CTaHJAapTHBIE IIJIOCKOCTH, IIepEeCeUCHUS
MPSIMBIX U IJIOCKOCTEN

19 HapaznnenbHbie IPIMBIC i MI0CKOCTH: https://resh.edu.ru/subject/lesson/6065/
napajieJIbHbIE CEUCHUS

20 [TapannenpHble TpsIMbIE U MJIOCKOCTH:
pacy€r OTHOLIEHUI

21 [TapannenbHble TpsIMbIE U MJIOCKOCTH:

YIJIBI MEXKAY CKPCIINBAOIIUMUCS



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

IIpsAMBIMHA

[IepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-

22 . 10441/opredelenie-i-svoistva-
TCPHCHANKYIAPHEIX IIOCKOCTCH 1 perpendikuliarnosti-priamoi-i-ploskosti-
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB 12048

https://www.yaklass.ru/p/geometria/11-

[TepienaAuKyNIsIpHBIE TPSMBIE U klass/priamougolnaia-sistema-koordinat-

23 TUTOCKOCTH: TeopeMa O Tpex v-prostranstve-metod-koordinat-
MEepIEHIUKYIIIpax 10439/ugol-mezhdu-vektorami-

skaliarnoe-proizvedenie-9283

[TeprieHIUKYIIIpHBIC TIPSAMBIC U

24 TIOCKOCTH: BEIUMCIIEHHS JUTHH B https://resh.edu.ru/subject/lesson/4724/
MHOTOTpaHHUKAX

o5 [ToBTOpEeHue: mwIomagn
MHOTOYT'OJIbHUKOB

26 DopMyItbl IS TUIOIIAACH, COOOpaKEeHUS
mo00us
[ToBTOpEHue: momagu

27 MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS
TJI0IA IeH, COOOPaKEHHMS 110 100U
[Tnomaau cedyeHnii MHOTOTPaHHUKOB:

28 IJIONIAM TTIOBEPXHOCTEM, pa3pe3aHus Ha https://resh.edu.ru/subject/lesson/6018/
4acTH, COOOpaxKeHMs Moa00us
[Tnomaay cedyennii MHOTOTPaHHUKOB:

29 IIJIOIIAIU [TOBEPXHOCTEH, pa3pe3aHus Ha https://resh.edu.ru/subject/lesson/5443/
4acTH, COOOpaxKeHMs Moa00us

30 KonTtponshas padota "[loBTopenue:

MHOTOT'paHHUKH, CCUHCHUA



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://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/

MHOTOTPaHHUKOB"

31

O06BeM Tena. O6beM MPSMOYTOIBLHOTO
napasuiesnenunena

http://geometry2006.narod.ru/Lessons/10-
11/11/13a.pptx

32

3anaun 00 yaBoCHHH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIMH yTiia

33

CrepeomeTpuueckre 3a/1a4u, CBAI3aHHbBIC
¢ 00BEMOM MPSIMOYTOJIBHOTO
napaJulesenunesaa

34

[Ipuknagaeie 3a1a9n, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA MPSMOYTOJIHBHOTO
napajuiefienunesa

35

O0BEM TIPSIMOI TPU3MBI

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

36

CrepeoMeTpHUECKHE 3a/1a9H, CBSI3aHHbIC
C BBIYHCIICHHEM 00BbEMOB MPSIMOK
TIPHU3MBI

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

37

[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
00BEMOM MPSAMOI TPU3MBI

38

Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenéuHoro unrerpaia. O0bEM
HAaKJIOHHOHM IIPU3MBI

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

39

Beruucnenue 06bEMOB Tel ¢ MOMOLIBIO
omnpenenéHHoro uHTerpaina. Oopém
MIAPaMHUIbI

40

®opmyna 00bEMa MUPaMHUIBL.
OTHomeHne 06beMOB MUPaAMUJ € 0OLIUM
yIioMm

41

®opmyna 00bEMa MUPaMHUIBL.



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
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4046/

OTtHomeHne 00bEeMOB MUPAMUJ C OOIIUM
yIJ0M

CrepeoMeTrpuueckue 3a/1auu, CBI3aHHbIC

42 ¢ 00béMamMK HaKJIOHHOW TIPU3MBI

43 CrepeoMeTpriecKue 3a/1a4uu, CBI3aHHBIC
¢ 00bEMamMK UpamMuIbl
[Mpuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHbBIE ¢ 00bEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagasie 3agaun mo Teme "OO0bEMBI
Ten", CBsi3aHHbIE ¢ 00BEMOM NMUPaMUIbI

46 [Ipumenenne 06bEMOB. Boruncienue
paccTosiHUA 10 IIOCKOCTH

47 KonTtponbhas padota "O0bEM
MHOTOrpaHHuKa"
unuuapudeckas HOBEPXHOCTb,

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

48 00pasyromue MUJIMHIPUICCKOM 11112 4 apptx
IIOBEPXHOCTHU

49 Hunuuap. [psmoii KpyroBoi HUIUHAP.
[1nomanp NOBEpXHOCTH LUIUHIPA

50 Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHHMYECKOM noeepxHocTH. Konyc

51 CeueHune KOHYyca MIIOCKOCTBIO,
napajuieJIbHON TI0CKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxkenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOI MOBEPXHOCTH H

MOJHOM MMOBEPXHOCTU KOHYCA



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

54

[Tnomaas GOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

55

CrepeomeTpuiecKkue 3a1a4 Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHYycCa

56

CrepeomeTpuiecKkue 3a1a4u Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW LHIINH]IPA,
KOHYCa

57

[Ipuxnagneie 3a1a4u, CBI3aHHBIE C
HWIHHAPOM

58

[Ipuknagabie 3a0a9u, CBSI3aHHBIE C
AJTUHIPOM

59

Cdepa u map

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

60

[lepeceuenue cepsl u mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IJI0CKOCTRI0. Bua u n3o0paxkenue mapa

61

[lepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IJI0CKOCTRI0. Bu u n3o0paxkenue mapa

62

VYpasuenue chepsl. [Tnomans chepst u
e€ yacren

63

Cummerpus chepsl 1 mapa

64

CrepeoMeTpuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BBIYMCIICHUE,
CBsI3aHHBIE CO cPpepoii U IapoM,
IIOCTPOEHUEM UX CEYEHHH MIIOCKOCTHIO



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

CrepeomeTpuieckue 3aj1au Ha
JIOKa3aTeNIbCTBO U BHIYHUCIICHUE,

65 .
CBsI3aHHBIE CO CEpOi U Mapom,
MMOCTPOCHUEM MX CEYCHUH TIII0CKOCTHIO
66 [Ipuknagaeie 3a1a41, CBI3aHHBIE CO
cdepoil u mapom
[ToBTOpEHME: OKPYKHOCTH HA
67 MIJIOCKOCTH, BBIUMCIIEHUS B OKPY>KHOCTH,
CTaHJapTHBIE MTOA00US
68 Paznuunble KOMOMHAIIUM TEJT BPAIICHHS
Y MHOTOTPaHHUKOB
69 Sanan HOHT eme "Tena i nosepxHocTH https://resh.edu.ru/subject/lesson/4910/
BpaleHus
70 3agaun no Teme ""Tena u MOBEPXHOCTH
BpaieHus"
71 KontponbHas padora "Tena u
MOBEPXHOCTH BpamieHus"
7 O6béM nmnunHapa. Teopema 00 00bEMe http://geometry2006.narod.ru/L essons/10-
HPSAMOTO LIAIHH/IPA 11/11/14c.pptx
Brranciieane 00bEMOB TEJI ¢ TOMOIIBIO
73 onpenenéHHoro mTerpana. OBbEM http://geometry2006.narod.ru/L essons/10-
11/11/16a.pptx
KOHyca
74 [Tmomaan 60KOBOM M MOJTHOM http://geometry2006.narod.ru/L essons/10-
MOBEPXHOCTH KOHYCa 11/11/18a.pptx
CrepeoMeTpuiecKue 3a/1a4u, CBI3aHHBIE
75 C BBIUMCIICHHEM 00BEMOB IIUHPA,
KOHYyca
76 [Tpuknanueie 3anaun mo Teme "OOBEMBI http://geometry2006.narod.ru/Lessons/10-



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/10-11/11/16a.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

Y IJIOIA U TOBEpXHOCTEN Ten"

11/11/18a.pptx

7

O06bEM 11apa U apoBOTrO CEKTOpa.
Teopema 06 00béme tapa. Ilnomans
cdeprl. CTepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIE C BEIYUCIEHHEM 00HLEMOB
1Iapa, mapoBOTO CErMEHTA M IIapOBOTO
CeKTopa

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

78

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
momaaeio cepbl. COOTHOEHUS
MEXTy TUTOIIASIMH TTOBEPXHOCTEH U
00bEMaMu IOJTIOOHBIX TEI

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

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEMa pu mog00uu.
CrepeoMeTprUYECKUE 3a/1a4H, CBI3aHHBIC
C BBIYHCIIEHHEM 00BEMOB TE U
IJIONIAJIEH TOBEPXHOCTEH

80

Kontponsnas padota "[lmomranu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JIBMKCHHS IPOCTPAHCTBA.
OtoOpaxkenus. [IBuKeHUs U paBEHCTBO
¢buryp. OGmne cBONCTBA IBIKEHUN

82

Buael n1BrKeHMI: TTapauieIbHbIN
IIEPEHOC, LICHTPAJIbHAs CUMMETPUS,
3epKaJbHasi CUMMETPUS, TIOBOPOT BOKPYT
psAMOM

83

[TpeoOpazoBanus monoous. [Ipsmas u
cdepa Ditnepa



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

84

['eoMerprueckue 3agaun Ha TPUMEHEHUE
JIBIKECHUSA

85

KouTtponsHas padora "BekTopsl B
npocrpaHcTee”

86

Ob6o6maromee moroperne 11 moHsTuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSMBIX U INIOCKOCTEN
B IpocTpaHcTee”

87

O6o6mmaromniee nopropeHue 11 nmoHsTuii
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bektopsl B mpocTpancTse"

88

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIsl 3HAHUIL:
"Bektopsl B mpocTpancTse"”

89

O6o06matomee nmoBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

90

O6o06matomee nmoBropeHue 11 moHsTHIA
1 MeTo/10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"O6bemM MHOTrOTrpaHHuKa"

91

Ob6o6maromiee noroperue 11 noHsTuit
U MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUH:
"ITnomaay MoOBEpXHOCTH U 0OBEMBI




KpyIJbIX Ten"

92

Ob6o6maromee moBroperne 11 mousTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHHUH:
"[1nomaau noBEpXHOCTU U O0BEMBI
KpyTribIX Ten"

93

Wrorosas koHTposbHas paboTa

94

Nrorosas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0600IICHNE 1
CUCTEMATH3AINA 3HAHUHI

96

Hcropus pasBuTHS CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX NHXEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTHH.

97

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUH. Pemienue
3a/au

99

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH. Pemenne
3a1a4




100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKU U €€ poJIb B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TeXHOJOTHN. [IpakThKyM

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
[IpakTukym

102

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKU U €€ posb B Pa3BUTUU
COBPEMEHHBIX HHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHIN. ITOTOBBII

YpOK

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102







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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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