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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyYMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEH OOydYaromuxcsi MNpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOQeCcCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

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

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYXKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABIECHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pa3jaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYECKUX TEeOpHid, (popMHpOoBaHME MOHMMAHUSA POJU AKCHOMATUKH MpU
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTEM 00yJaromuXcs, MO3HABATEILHON aKTUBHOCTH, MCCJIEIOBATEIIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CUTYAlMSIX W MPHU U3YUCHUHU IPYTHUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIHHBIMH JTUHUSAMU ydeOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMHW», PEICBAHTHBIMH T'€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBawomuecs mnpsmble. [Ipu3Haku CcKpemmBaroniuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa NapajIeIbHOrO MpoekTUpoBaHus. W3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (PUTYpbl HAa IJIOCKOCTH: TETpadlp, Mapajielenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPIEHANKYIIPHOCTH MPSIMOM M IJIOCKOCTH, TEOpeMa O MpsMOn

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
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCMHYCOB U CHHYCOB JJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpPsSAMOYIOJBbHBIM — MHapajuleseNuIe]; HW  €ro  CBOMCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuiabl. [IpaBuibHBIE MHOTOTPAHHUKMW: NpPaBWIbHAsA IpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM UM TOJIHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  INPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MOWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTh. Pa3BépTka nunuHapa U KoHyca. CuMmmerpus chepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u MapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, ONHCAaHHAs OKojo mnuiauHApa. Ilepeceuenme cdepsl u 1mmapa ¢



mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMIaAb chepbl U e€ yJacTei.
[logobue B mnpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANEH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IHHAPA
(mapayienbHO M NEPIEHIUKYISIPHO OCH), CEYeHHUs KOHyca (MapasuieNbHbIe
OCHOBAHUIO U MIPOXOASAIIUE Uepe3 BEPIINHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omepanuu  Haa  BeKTopamMu. BekTopHOoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no ©Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOA MPU PEHICHUH TeOMETPUYECKUX
3ajaad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
LIEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomobus. [Ipsmas u chepa Ditnepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YyJaIOIIEeTOoCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMHU B COOTBETCTBUHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKUX MAaTEMATHKOB M POCCUHUCKOM MaTEMaTHYECKOM IITKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO0 MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, pacCyKJACHUH, BOCIIPUUMYHBOCTD
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 (3I0pPOBOC IHMTAaHHWE, COANAHCUPOBAHHBIM PEKUM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJOIIO0Us, HWHTEpPEC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUATIbHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHA W 3HAYMMOCTH ISl Pa3BUTHUS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE YUeOHbIe 1eiiCTBUA

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IICHHS U CPABHEHUSI, KPUTEPUH TIPOBOAMMOTO aHAIIN34;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpeJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

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

MPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh  HauOolee  MOAXOIAIIUA C  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHUAOB U
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (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
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nayanora, oOHapyXHMBaTh Pa3jIUyHde U CXOJICTBO IMO3HUIIUM, B KOPpPEKTHOH (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble IleﬁCTBHﬂ
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIA HHTEJICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI PE3yJIbTaTOB JAEATEIbHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NESATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIlMI0 COBMECTHOW pabOThI, pacrpeneisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMbI» U HWHBIE), BBHINOJHATH CBOIO 4YacTh paboOThl U
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOIOIPAHHHUKOB (TIpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

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

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE U OpPTOTrOHAIBHOE
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,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIIEHUH MATEMAaTUYECKHUX 3aJa4 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 TE€OMETPUYECKHX (HUrypax, TMpEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMd Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



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

OTEPUPOBATH MOHITUSMHU, CBSI3AHHBIMU C TE€JIAMH BPAILCHUS: [WIHHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M T 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
ONMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

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

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HAa TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOA IIPU PEILICHHU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00US;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJAbl IOCTPOCHUSI CEYEHUW: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



e JIOKa3bIBaThb TEOMETPUUYECKUE YTBEPKIACHUS,

e TMPUMEHSTH TeoMeTpuueckue (PakThl JJIsi PEIICHHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOM (hopMme;

e pelmarb 33aJa4Yd Ha JOKA3aTEJIbCTBO MATEMATHYECKUX OTHOLICHUH W
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IIPUMEHATH MPOTrPAMMHBIE CPEACTBA U AJIECKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

e IIPUMEHATH  IIOJIyYCHHbICE 3HAaHUS HA  [PAKTUKE:  CPAaBHUBAT,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TOHATUH H TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

e WMETh MpPEJCTaBICHUs 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.

PaGouas nporpamma no npeamery «I'eomeTpus» cBsa3aHa ¢ paboueil mporpammoit
MKOY COII nep. Mansriit Konsin uepes cieayromire HHTepakKTUBHBIE (POPMBI
paboTHI ¢ 00YUYAIOIIMMHUCS, KOTOPBIC TAIOT 00YUYAIOIIMMCS BO3MOKHOCTh
IPUOOPECTH OMBIT BEICHUSI KOHCTPYKTUBHOTO JIMAJIOTa M y4aT KOMaHAHOU pabore
¥ B3aMMOJICHCTBUIO: HHTEPAKTUBHBIC BEOMHAPHI, MACTEP-KJIACCHI, TApbl U MaJIbIe

TPYIIIBL U APYTHE.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Ennnas xomiexims
1 BBenenue B ctepeomMeTpuio 23 1 11OP
) B3anMHOE pacronoKeHue IPSIMBIX B 6 1 EnuHas koJIeKuns
MIPOCTPAHCTBE nop
3 [TapannenbHOCTHh NPSIMBIX U TUIOCKOCTEHN B 8 Emurad xomexms
IIPOCTPAHCTBE nor
4 [leprieHANKYIAPHOCTD NPSIMBIX U o5 Enpnas kommexips
IUIOCKOCTEH B MPOCTPAHCTBE nor
Ennnas xoynekuus
5 VYrisl U paccTOsIHUSA 16 1 11OP
Ennnas xomuiekuus
6 MHororpaHHUKH 7 1 L{OP
Ennnas xomuiekuus
7 BekTopsl B mpocTpaHcTBE 12 1{OP
3 [ToBTOpEeHue, 00001IeHNE U CUCTEMAaTH3ALHS 5 5 Enunas xonnexuus

3HAHUH

HOP




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
1 AHanuTndeckas reoMeTpus 15 1 Enunas xomexuua LHOP
9 [ToBTOpEeHue, 0600IICHNE U 15 1 Ennnas xomnexmus [JOP
cUcTeMaTu3anys 3HaHu!
3 OO0BEM MHOTOTpaHHUKA 17 1 Enunas komnexuus LHOP
4 Tena Bpamenus 24 1 Enunas xonnekrus [TOP
5 [Tmomaamu moBepXHOCTH U 0OBEMBI 9 1 Enunas xonnekus ITOP
KPYTJIBIX TEJ
6 TIBIKeHUS 5 1 Enunas xonnekmus ITOP
7 [ToBTOpEeHUE, 0600IICHNE 1 17 5 Enunas xonneknus LIOP
CHCTEMAaTHU3aIUs 3HaHUH
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero
padoThI

KoHTpoJbHbIE

IIpakTHYyeckue
padoTsI

Jara
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHoBHbIE TpaBUiIa
n300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
napajuieNbHbIX
MPSIMBIX (OTPE3KOB),
CepeHbBI OTpe3Ka

https://resh.edu.ru/subject/51/10/

TlongaTus

CTEPEOMETPHUU: TOUKA,

MpsiMasi, TNIOCKOCTb,
MIPOCTPAHCTBO.
OCHOBHBIE TpaBUJIA
n300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
napajuieTbHbIX
MPSAMBIX (OTPE3KOB),
Cepe/IMHBI OTPE3Ka

https://resh.edu.ru/subject/51/10/

IlonsaTus:
MepeceKaroImecs
IUVIOCKOCTH,
IEPECEKAOIINECS
npsiMasi v INIOCKOCTh;
MOJIYIIPOCTPAHCTBO

https://resh.edu.ru/subject/51/10/

Tlouarnsg:

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

NePECeKaIOIINECs
TUIOCKOCTH,
HepeCeKaroIInecs
npsiMasi ¥ TIOCKOCTh;
HOJYIPOCTPAHCTBO

MHororpaHHukH,
n300paxeHue
MPOCTEUIIINX
MIPOCTPaHCTBEHHBIX
uryp,
HECYLIECTBYIOIINUX
00BEKTOB

https://resh.edu.ru/subject/51/10/

MHoOrorpaHHuKkH,
n300pakeHne
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
¢uryp,
HECYILECTBYIOIINX
00BEKTOB

https://resh.edu.ru/subject/51/10/

AXCHUOMEI
CTEPEOMETPUH U
TIePBBIE CIICICTBUS U3
HHX

https://school.infourok.ru/videouroki/16d4cfa0

AXCHUOMEI
CTEPEOMETPHUH U
MIepBbIE CIEICTBUS U3
HHX

https://school.infourok.ru/videouroki/16d4cfa0

AKCHUOMEI
CTEPEOMETPUH U

https://school.infourok.ru/videouroki/16d4cfa0



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://school.infourok.ru/videouroki/16d4cfa0
https://school.infourok.ru/videouroki/16d4cfa0
https://school.infourok.ru/videouroki/16d4cfa0

MIEPBBIC CICIICTBUS U3
HuX. CnocoObl
3aJJaHHs TIPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHus TPSIMbIX
H INIOCKOCTEH

10

N3obpaxenue
CEUYEHUI MUpaMU/Ibl,
Ky0a U MpU3MBl,
KOTOPBIE TPOXOIST
yepe3 ux peopa.
N3obpaxenue
TepPECEUCHHS
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEUYEHUM pa3HBIMU
LBETaMU

https://school.infourok.ru/videouroki

11

N3obpaxenue
CCUCHHIA TUPAMUJIBI,
Ky0a U MPU3MBI,
KOTOPBIE MPOXOIST
yepe3 ux peopa.
N3o6paxxenue
nepeceueHust
MOJTy4EHHBIX
IIJIOCKOCTEM.

https://school.infourok.ru/videouroki



https://school.infourok.ru/videouroki
https://school.infourok.ru/videouroki

PackpamuBanue
IIOCTPOCHHBIX
CEYCHUH Pa3HBIMHU
LBETaMU

12

N3ob6paxenune
CEUYEHU MUpaMU/Ibl,
Ky0a U MpU3MBl,
KOTOPBIE TPOXOIST
yepe3 ux peopa.
N3o06paxenue
repeceyeHmst
MOTYYCHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOECHHBIX
CEUYEHUI pa3HbIMU
LBETaMU

https://urok.1c.ru/

13

N3obpaxenue
CEUEHUN MUPAMU/IBL,
Ky0a ¥ TIPU3MBHlI,
KOTOpBIE MPOXOJIAT
yepe3 ux peopa.
N3obpaxenue
nepeceyeHust
MOJTy4E€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX
CEYCHUH Pa3HBIMU

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

nBE€TaMu

14

Meton cnenoB i
IMOCTPOEHUS CEUEHUI

https://urok.1c.ru/

15

Meton caenoB ajs
MMOCTPOEHUSI CEUECHU .
CBoiicTBa
MIepECECYECHUHN IPSIMBIX
H INIOCKOCTEH

https://urok.1c.ru/

16

Merton caenoB ajist
MOCTPOEHHUS CEUCHUH.
CaoiicTBa
MePECECYECHU I PSIMBIX
H INIOCKOCTEH

https://urok.1c.ru/

17

[Toctpoenune ceueHuit
B MUpaMHJIe, Kyoe 1Mo
TpE€M TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTeKen
Y 3alKCh IIaroB
MIOCTPOCHUS

https://urok.1c.ru/

18

[Toctpoenue ceuenuit
B NUpammuje, Kyoe mno
Tp€M TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTeKen
Y 3aIUCh 11aroB
MOCTPOCHUS

https://urok.1c.ru/

19

[TocTpoenue ceuenui
B ITUpamMue, Kyoe 1o

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

TpEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEXKEMN
Y 3aIIMCh 11aroB
IIOCTPOCHUS

20

[TocTpoenue ceuenuit
B NUpamuie, Kyoe no
TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEXKEN
1 3aIHCh I1aroB
MTOCTPOECHHUS

https://school.infourok.ru/videouroki

21

[ToBTOpEHME
TUIaHUMETPHUH:
Teopema o
MIPOTMOPIIMOHABHBIX
oTpe3kax. [lomooue
TPEYTrOJIbHUKOB

https://resh.edu.ru/subject/51/10/

22

[ToBTOpEeHUE
IUTAaHUMETPHUH:
Teopema Menenas.
Pacuetsl B ceueHusx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTUA
MJITAHUMETPUU U
CTEPEOMETPUHU

https://nsportal.ru/shkola/geometriya/

23

KonTtponsHas padorta
" AKCHOMBI



https://school.infourok.ru/videouroki
https://resh.edu.ru/subject/51/10/
https://nsportal.ru/shkola/geometriya/

CTEpEOMETPHH.
Ceuenus"

24

B3anmHuoe
pacnoJsioxKeHue
MPSIMBIX B
MIPOCTPAHCTBE.
CkpemuBaromyecs
npsMsble. [Ipu3Haku
CKpEILMBAIOIINXCS
MPSIMBIX.
[TapannensHbIe
MpsIMBIE B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/51/10/

25

Teopema o
CYIIECTBOBaHUH U
€IMHCTBEHHOCTH
NpAMOM
napajuieabHON
JTAHHOU MPSIMOH,
MPOXOsIIeH yepe3

TOUYKY MPOCTPAHCTBA U

HE JeXallled Ha
JTAHHOU MPSIMO1A.

JlemMma o MEPCCCUCHU U

ImapaJjiCJIbHbIX

MPAMBIX IIJIOCKOCTBIO

https://resh.edu.ru/subject/51/10/

26

HapaHHeJ'ILHOCTL TpeX

npsMbIX. Teopema o
TPEX MapajlIeIbHbIX

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

npsMbIX. Teopema o
CKPELIUBAIOIIHUXCS
MPSIMBIX

27

[TapannensHOE
MPOEKTUPOBAHHE.
OcHOBHBIE CBOICTBA
napajiebHOTO
MIPOCKTHPOBAHUS.
N300paxkenue pa3HbIX
¢buryp B
napasieaIbHON
MIPOCKITHH

https://resh.edu.ru/subject/51/10/

28

LenTpanbHas
MpOEKIHUs. YT0JI C
COHAIpaBJICHHBIMU
CTOpPOHAMH. YTOJI
MEXAY NPSIMbIMU

https://nsportal.ru/shkola/geometriya/

29

3amaun Ha
JI0KA3aTeJIbCTBO U
HCCIeI0BaHuE,
CBsI3aHHEIE C
pacroioKeHueM
MIPSIMBIX B
MPOCTPAHCTBE

https://nsportal.ru/shkola/geometriya/

30

IlonsaTus:
MapaJyIENbHOCTD
MPSAMOU U TIIIOCKOCTH
B IIPOCTPAHCTBE.
IIpusnaxk

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://nsportal.ru/shkola/geometriya/
https://nsportal.ru/shkola/geometriya/
https://resh.edu.ru/subject/51/10/

NapajuIeIbHOCTH
IIPSIMOM U TUIOCKOCTH.
CaoiicTBa
NapaJuIeIbHOCTH
IPSIMOM U TUIOCKOCTH

31

I'eomerpuueckue
3aJauy Ha
BBIYHCIIEHUE U
JOKa3aTeNIbCTBO,
CBSI3aHHBIE C
apaJUIeIbHOCTBIO
MPSIMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

https://nsportal.ru/shkola/geometriya/

32

[Toctpoenue ceyenus,
MIPOXOIALIETO Yepe3
JTAHHYIO IPSIMYIO Ha
yepTexe U
napayiebHOTO
JPYrou MpsiMoi.
Pacu€t oTHOIICHUI

https://nsportal.ru/shkola/geometriya/

33

[TapannensHas
MIPOEKITHS,
MIPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHI
KyOa u
napasieNnenunenaa.
CaoiicTBa
napajuieNienuneaa u
TIPU3MBI

https://nsportal.ru/shkola/geometriya/



https://nsportal.ru/shkola/geometriya/
https://nsportal.ru/shkola/geometriya/
https://nsportal.ru/shkola/geometriya/

34

[TapannenbHbie
m1ockocTy. [Ipusnaku
MapaJuIEIbHOCTH ABYX
IIJIOCKOCTEMN

https://nsportal.ru/shkola/geometriya/

35

Teopema o
MApAIJIETbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH,
MPOXOISIIEH Yepe3
TOYKY, HE
MPUHAJIECIKAIIYIO
JTaHHOM IIOCKOCTH U
CIIEICTBUS U3 HEE

https://resh.edu.ru/subject/51/10/

36

CaoiicTBa
napayuieNbHbIX
IIJIOCKOCTEM: O
napayieNbHOCTH
MPSIMBIX TIEPeCeUCHUs
IIpH TepeCceueHun
JBYX MapaieIbHbIX
IJIOCKOCTEHN TpeThen

https://school.infourok.ru/videouroki

37

CsolicTBa
napajuieIbHbIX
IUIOCKOCTEl: 00
OTpe3Kax
napayuieNnbHbIX
MPSIMBIX,
3aKITIOUEHHBIX MEXKTY
napayienbHbBIMU

https://school.infourok.ru/videouroki



https://nsportal.ru/shkola/geometriya/
https://resh.edu.ru/subject/51/10/
https://school.infourok.ru/videouroki
https://school.infourok.ru/videouroki

IIJIOCKOCTSIMU; O
[IEPECCYCHUH IIPSIMOM
C IBYMs
nmapajiCJIbHbIMUA
IIJIOCKOCTSIMHA

38

[ToBTOpEHuE: Teopema
[Mudaropa Ha
IIJIOCKOCTH

https://nsportal.ru/shkola/geometriya/

39

[ToBTOpEHME:
TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO
TPEYroJbHUKa

https://nsportal.ru/shkola/geometriya/

40

CoiicTBa Kyba u
IPSMOYTOJIBHOTO
napaJuiesenuesa

https://resh.edu.ru/subject/51/10/

41

Brruncnenune
OTpPE3KOB B KyOe 1
MPSMOYTOJIBHOM
napajuiesenumes e

https://nsportal.ru/shkola/geometriya/

42

[lepneHuKyIIpHOCTH
MPSIMOM U TIOCKOCTH.
IIpuznak
MEePIEHIUKYIISIPHOCTH
MpsIMOM M TJIOCKOCTHU

https://resh.edu.ru/subject/51/10/

43

[lepneHIUKYIAPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpusnaxk
MEPIEHIUKYIIAPHOCTH
IIPSIMOM U TUIOCKOCTHU

https://resh.edu.ru/subject/51/10/



https://nsportal.ru/shkola/geometriya/
https://nsportal.ru/shkola/geometriya/
https://resh.edu.ru/subject/51/10/
https://nsportal.ru/shkola/geometriya/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

44

Teopema o
CYyILLIECTBOBAaHUU U
€IMHCTBEHHOCTH
MIPSIMOM, TIPOXOAAIIEN
4yepes3 TOUKy
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

https://resh.edu.ru/subject/51/10/

45

ITmockocTi n
IEPIEHINKYIAPHBIE
UM HpSIMI)Ie B
MHOFOFpaHHI/IKaX

https://resh.edu.ru/subject/51/10/

46

ITmockocTi n
MepIEH UK YIISIPHBIC
WM TIpSIMBIC B
MHOTOTpaHHUKAX

https://resh.edu.ru/subject/51/10/

47

[lepnenaukynsip u
HaKJIOHHAsL.
[Toctpoenune
MEePIEeHIUKYIISApa U3
TOYKH Ha MPSIMYIO

https://resh.edu.ru/subject/51/10/

48

[lepnenaukynsp u
HAaKJIOHHAs.
ITocTtpoenue
MEepIEHINKYJIIApa U3
TOYKH Ha IPSAMYIO

https://resh.edu.ru/subject/51/10/

49

Teopema o Tpéx
NEepIEeHANKYIIpax
(npsimast 1 oOpaTHast)

https://school.infourok.ru/videouroki



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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50

Teopema o Tpéx
NepIEeHIUKYIIsIpax
(mpsimast u oOpaTHast)

https://school.infourok.ru/videouroki

51

Yron mexny
CKPEIIUBAIOIIUMHUCS
MPSMBIMH

https://school.infourok.ru/videouroki

52

TTonck
MEePIECHANKYISIPHBIX
MPSAMBIX C IIOMOIIBIO
MEePIEeHANKYISIPHBIX
IIOCKOCTEH

https://school.infourok.ru/videouroki

53

OproroHanbHOE
MIPOEKTUPOBAHNE

https://infourok.ru/prezentaciya

54

[Toctpoenune ceueHuit
Ky0a, IpU3MBHlI,
MPaBUILHOM
MIUPaMUJIbI C
MTOMOIIBIO
OPTOrOHAJIBLHOM
MIPOEKIINH

https://school.infourok.ru/videouroki

55

[Toctpoenue ceuenuit
Ky0a, IPU3MBI,
MpaBUILHOM
MIUPaMUJIBI C
MTOMOIIBIO
OPTOTOHAJIBHOU
MPOEKIINU

https://school.infourok.ru/videouroki

56

Cummerpus B
IIPOCTPAHCTBE

https://school.infourok.ru/videouroki



https://school.infourok.ru/videouroki
https://school.infourok.ru/videouroki
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OTHOCHUTEIILHO
IIJIOCKOCTH.
[Inockoctn
CUMMETpUH B
MHOTI'OTPaHHUKAX

57

[Ipu3nak
MIEPIEHUKYIISIPHOCTH
MIPSIMOM U TUIOCKOCTH
KaK CIICZICTBHE
CUMMETPHUH

https://school.infourok.ru/videouroki

58

[IpaBunbHBIE
MHOTOTpPaHHUKHU.
Pacuér paccrosiunmii ot
TOYKH JI0 TNIOCKOCTH

https://resh.edu.ru/subject/51/10/

59

[IpaBunbHbIE
MHOTOTpPaHHUKH.
Pacué€rt paccrosiuuii ot
TOYKH JI0 IJIOCKOCTHU

https://resh.edu.ru/subject/51/10/

60

CriocoObl OIyCTUTh
MIEePIEeHIUKYIISPHI:
CUMMETpUS, CABUT
TOYKH I10
napasuiebHON
NpAMOM

https://nsportal.ru/shkola/geometriya/

61

Casur no
HelapalleIbHON
MIPSIMOM, U3MEHEHHUE
paccTostHui

https://nsportal.ru/shkola/geometriya/

62

KonTponsHas pabora



https://school.infourok.ru/videouroki
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://nsportal.ru/shkola/geometriya/
https://nsportal.ru/shkola/geometriya/

"B3auMHOE
pacIonoxeHue
MPSIMBIX U IJIOCKOCTEN
B IpocTpaHcTee”

63

[ToBTOpEHue: yroiu
MEXAY IPSAMBIMU Ha
IIJI0CKOCTH,
TPUTOHOMETPHS B
IMPOU3BOJIBHOM
TPEYTOJIbHUKE,
TE€OpeMa KOCUHYCOB

https://resh.edu.ru/subject/51/10/

64

[ToBTOpEHME: yrou
MEXOY
CKPEIIHUBAIOIIAMHUCS
IPSIMBIMHU B
IIPOCTPAHCTBE

https://school.infourok.ru/videouroki

65

I'eomerpuueckue
METO/IbI BBIYMCIICHUS
yria MeXIy IpsIMbIMU
B MHOTOTPaHHUKAX

https://school.infourok.ru/videouroki

66

JIByrpaHHbIN yroJ.
CBOJCTBO TUHEHHBIX

YTJIOB JBYTPAaHHOTO
yria

https://resh.edu.ru/subject/51/10/

67

[lepneniuKynsapHbie
minockoctu. CBOHCTBA
B3alMHO
MEePHIEHIUKYISIPHBIX
MI0CKOCTEMN

https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://school.infourok.ru/videouroki
https://school.infourok.ru/videouroki
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

68

IIpusnax
NEPIEHIUKYIIPHOCTH
IUIOCKOCTEM; TeopemMa
0 NpAMOH
[IEpECEUECHUS IBYX
IIJIOCKOCTEMN
MEePIEeHIUKYIISIPHBIX
TpEeThEeN MIIOCKOCTH

https://school.infourok.ru/videouroki

69

[IpssMOyTOBHBIM
napajuiesienumen; Kyo;
W3MEpEHUs, CBOMCTBA
MIPSIMOYT'OJIBHOTO
napajuiesenuIe a

https://resh.edu.ru/subject/51/10/

70

Teopema o guaroHayiu
MPSAMOYTOJIHOTO
napajenenunena u
ClIeICTBHE U3 HEE

https://school.infourok.ru/videouroki

71

CrepeomeTpuyeckue u
MIPUKJIaIHBIC 3a/1a4H,
CBSI3aHHBIE CO
B3aUMHBIM
PacmoioKeHuEM
MPSIMBIX U IJIOCKOCTU

https://nsportal.ru/shkola/geometriya/

72

IToBTOpEHME:
CKpELIUBAIOIIHNECS
MpsIMBIE,
rapajieabHbIe
ILUIOCKOCTH B
CTaHIapTHBIX

https://school.infourok.ru/videouroki



https://school.infourok.ru/videouroki
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MHOT'OrpaHHUKax

73

[Tapa mapayenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIIHNXCS
MPSIMBIX, PACCTOSTHUE
MEXTY
CKPEIIUBAIOIINUMHUCS
MPSIMBIMHU B TIPOCTHIX
CUTYaIHIX

https://nsportal.ru/shkola/geometriya/

74

Paccrostane oT TOUkHn
JIO TIJIOCKOCTH,
paccTosiHue OT
MPSIMOM 10 MJIOCKOCTH

https://school.infourok.ru/videouroki

75

Brruncienue
pPacCTOSIHUN MEXTY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU C TIOMOIIIBIO
MePIEeHIUKYIAPHOMI
IJI0CKOCTH

https://school.infourok.ru/videouroki

76

Tpéxrpannblii yrou,
HEpaBeHCTBA IS
TPEXTPaHHBIX YTIIOB.
Teopema IIudaropa,
TEOPEMbI KOCUHYCOB U
CUHYCOB JJIst
TPEXTPAHHOTO yTiia

https://school.infourok.ru/videouroki

77

OneMeHTEI
chepuueckoit
TCOMETPUH:

https://videouroki.net/razrabotki/gieomietriia-
ziemli.html
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re0IE3UYECKUE JTUHUU
Ha 3eMie

78

KonTtponsnas pabora
"Vrasl u paccTostHUS"

79

Cucremaru3anus
3HAHUI
"MHOTOTrpaHHUK U €T0
DJIEMEHTHI"

https://resh.edu.ru/subject/51/10/

80

[Tupamuna. Buabl
MHPAMUTL.
[IpaBuiibHAs
nupamMuaa

https://resh.edu.ru/subject/51/10/

81

[Ipusma. IIpsmas u
HAaKJIOHHAsI IPU3MBL.
[IpaBunpHas mpusma

https://resh.edu.ru/subject/51/10/

82

[Tpsamoit
napajuiesienumnesn,
MPSAMOYTOJIbHBIN
napajuiesenumnes, Kyo

https://resh.edu.ru/subject/51/10/

83

Brinykisie
MHOTOTpPaHHUKH.
Teopema Ditnepa

https://resh.edu.ru/subject/51/10/

84

Brinyxmisie
MHOTOTPaHHUKHU.
Teopema Jinepa.
IIpaBuiibHbBIE U
[IOJIyIIPaBUIIbHbIE
MHOT'OTpaHHUKHU

https://resh.edu.ru/subject/51/10/
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KontponsHas pabora

8 "MHororpaHHuku"
Homsmite Bexropa a https://resh.edu.ru/subject/51/10/
86 IJIOCKOCTH U B
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB https://school.infourok.ru/videouroki
88 Pa3HOCTH BEKTOpPOB https://school.infourok.ru/videouroki
89 Hpaiio https://school.infourok.ru/videouroki
napajuiesienumne/ia
90 ¥ MHOMEHHE BEKTOpa https://school.infourok.ru/videouroki
Ha YHUCJIO0
Paznoxenune Bekropa
1o 6a3ucy Tpéx
91 BEKTOPOB, HE https://school.infourok.ru/videouroki
JISKAIUX B OTHON
ITIOCKOCTH
Cransproe https://ypox.pd/
92 MIPOU3BEICHUE
BEKTOPOB
Brruncnenue yria https://ypoK.bd/
93 MEXI1y BEKTOpaMU B
MPOCTPAHCTBE
o4 [IpocrTeiimre 3amauu ¢ https://math-ege.sdamgia.ru/
BEKTOPaMH
95 [pocreiimume 3amaun ¢ https://math-ege.sdamgia.ru/
BEKTOpaMu
96 [Ipocreiimme 3anaun ¢ https://math-ege.sdamagia.ru/

BCKTOpaMHn



https://resh.edu.ru/subject/51/10/
https://school.infourok.ru/videouroki
https://school.infourok.ru/videouroki
https://school.infourok.ru/videouroki
https://school.infourok.ru/videouroki
https://school.infourok.ru/videouroki
https://урок.рф/
https://урок.рф/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

97

[Ipocrenmme 3anauu ¢
BEKTOpaMH

https://math-ege.sdamgia.ru/

98

O06o001IEHNE U
cucreMaTrmni3alusa
3HAHUH

https://math-ege.sdamgia.ru/

99

O06o001IEHNE U
cucreMaTruni3almusa
3HAHUHI

https://math-ege.sdamgia.ru/

100

Hrorosas
KOHTpOJIbHas paboTa

https://math-ege.sdamgia.ru/

101

Hrorosas
KOHTpOJIbHas paboTa

102

O0600mieHne n
CUCTEMATH3ALNAA
3HaHUU

https://math-ege.sdamgia.ru/

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
U3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[ToBTOpEHME TEMBI
"KoopaunaTsl BeKTOpa Ha
IIJIOCKOCTH U B
npocrpaHcTee”

https://resh.edu.ru/subject/51/11/

[ToBTOpEHME TEMBI
"CkaJisipHOE TPOU3BEICHUE
BEKTOPOB"

https://resh.edu.ru/subject/51/11/

[ToBTOpEHME TEMBI
"Beruncienue yriia Mexmay
BEKTOPAMH B
npocrpanctae"

https://resh.edu.ru/subject/51/11/

[ToBTOpEHME TEMBI
"YpaBHeHHE TPSIMOH,
MPOXOIALIei uepes Be
TOYKH"

https://resh.edu.ru/subject/51/11/

ypaBHeHI/Ie IIJIOCKOCTH,
HOpMaJib, YpaBHCHHUC
INIOCKOCTHU B OTPE3KaxX

https://nsportal.ru/shkola/geometriya/

YpaBHeHHE MJIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

https://nsportal.ru/shkola/geometriya/

BekropHoe npousseneHue

JInnelHbIEC HEPABEHCTBA,

https://nsportal.ru/shkola/geometriya/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://nsportal.ru/shkola/geometriya/
https://nsportal.ru/shkola/geometriya/
https://nsportal.ru/shkola/geometriya/

JIMHENHOE
MIPOrpaMMUPOBAHUE

JIuneliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTPaMMHUPOBAHUE

https://nsportal.ru/shkola/geometriya/

10

AHanTUTAYECKUE METO IbI
pacdéra yria Mexay
MPSIMBIMHA B
MHOTOTpaHHUKAaxX

https://geometry2006.narod.ru/Lessons/

11

AHanuTHYeCcKre METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

https://geometry2006.narod.ru/Lessons/

12

dopmysia pacCTOSIHUS OT
TOYKH JI0 IJIOCKOCTHU B
KOOpJIUHaTax

https://resh.edu.ru/subject/51/11/

13

Haxoxnenue paccrosiHui
OT TOYKH JIO INIOCKOCTH B
KyOe

https://resh.edu.ru/subject/51/11/

14

Haxoxnenue paccrosinuit
OT TOYKH JIO0 INIOCKOCTH B
MPaBUIILHON TTUPaMUJIC

https://resh.edu.ru/subject/51/11/

15

KontponbHas padoTa
" AHamuTudeckas
reoMerpus"

16

CeueHns MHOT'OI'paHHUKOB:

CTaHJAapTHBIC
MHOTOT'paHHUKHA

https://urok.1c.ru/



https://nsportal.ru/shkola/geometriya/
https://geometry2006.narod.ru/Lessons/
https://geometry2006.narod.ru/Lessons/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://urok.1c.ru/

17

CeueHust MHOTOIPAaHHUKOB:

METOoA CIICAOB

https://urok.1c.ru/

18

CeucHus MHOTI'OI'paHHUKOB:

CTaHI[apTHI)Ie IIJIOCKOCTH,
HCpGCG‘-IeHI/Iﬂ Hp?[MI)IX Hu
IJIOCKOCTEN

https://urok.1c.ru/

19

[TapamenpHble IpsIMBIE U
IUIOCKOCTU: TapaljielIbHbIE
CCUCHUA

https://resh.edu.ru/subject/51/11/

20

[TapannensHble IpsIMBIE U
TUIOCKOCTH: PACUET
OTHOIIIEHUI

https://resh.edu.ru/subject/51/11/

21

[TapannensHble IpsIMBIE U
IUIOCKOCTHU: YTJIbl MEXY
CKPELIMBAIOIIUMUCS
HPSIMBIMU

https://resh.edu.ru/subject/51/11/

22

[TepnienauKynsipHBIE
MPSIMBIE U TUIOCKOCTH:
CTaHJIapPTHBIE Maphbl
MEePIEeHIUKYIIPHBIX
IJIOCKOCTEH U MPSAMBIX,
CUMMETpPUHU
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/51/11/

23

[lepneniuKynsapHbie
MIPSIMBIE U TUIOCKOCTH:
TEeopeMa o Tpex
MePIEeHIUKYIIpax

https://resh.edu.ru/subject/51/11/

24

[leprienAuKyNsIpHBIE
MPSIMBIE U TUIOCKOCTH:

https://resh.edu.ru/subject/51/11/



https://urok.1c.ru/
https://urok.1c.ru/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

BBIYHCJICHUA JJINH B
MHOT'OrpaHHUKax

25

[ToBTOpenue: monaau
MHOTOYI'OJIbHUKOB,
(hopMyITBI IS TUTOIAICH,
CO00paxeHus moa00us

https://nsportal.ru/shkola/geometriya/

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB,
(hopMyIBI IS TUTOMIAJEH,
cooOpakeHus TI0100us

https://nsportal.ru/shkola/geometriya/

27

[ToBTOpEHME: Iomaan
MHOTOYT'OJIbHUKOB,
(hopMyIIBI IS TUTOMIAJIEH,
cooOpakeHHs TI0100us

https://nsportal.ru/shkola/geometriya/

28

IInomanu ceuennit
MHOTOTPaHHUKOB: TUIOIIAIN
MMOBEPXHOCTEH, pa3pe3anust
Ha 4aCTH, COOOpaKEeHUSI
nonoous

https://nsportal.ru/shkola/geometriya/

29

IInomanu ceuennii
MHOTOTPaHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHust
Ha 4aCTH, COOOpaKCHUS
nonoous

https://nsportal.ru/shkola/geometriya/

30

KonTtponrHas pabora
"[ToBTOpEHUE:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"



https://nsportal.ru/shkola/geometriya/
https://nsportal.ru/shkola/geometriya/
https://nsportal.ru/shkola/geometriya/
https://nsportal.ru/shkola/geometriya/
https://nsportal.ru/shkola/geometriya/

31

O0BéM Tena. O0beM
MPSIMOYTOJIBHOTO
napasuiesieure/a

https://resh.edu.ru/subject/51/11/

32

3amaun 00 yaBOCHHH Ky0a,
0 KBajpaType Ky0a; o
TPUCEKITUH yTiia

33

CrepeoMerpuueckue
3aj1a4M, CBSI3aHHBIE C
00BEMOM NPSAMOYTOJILHOTO
napaJulesenumnesa

https://resh.edu.ru/subject/51/11/

34

[Tpuxnagneie 3a1ayu,
CBSI3aHHbIE C BHIYHCICHUEM
00BEMa IPSIMOYTOJILHOTO
napajiesnenunena

https://resh.edu.ru/subject/51/11/

35

O0BEM TIPSIMOI TPU3MBI

https://resh.edu.ru/subject/51/11/

36

CrepeomeTpuyeckue
3a/1auu, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB
MPSAMOU MPU3MBbI

https://resh.edu.ru/subject/51/11/

37

[Ipuknanueie 3anauu,
CBsI3aHHBIE C 00BEMOM
MPSAMOUN MPU3MBbI

https://resh.edu.ru/subject/51/11/

38

Brruncienue 00EMOB Tel
C IOMOIIILIO
OIIPENENEHHOTO UHTETpaIa.
OO0BEM HaKIIOHHOM MPU3MBI

https://resh.edu.ru/subject/51/11/

39

Brruucinenue 00bEMOB Tell
C IIOMOIIIBIO

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

OIIPENEIEHHOTO UHTErpasa.
O0BEM TTUpaMHuIBI

40

dopmyrna 00bEMa
nupamubl. OTHOILIEHHE
00BEMOB MHPaAMUJ C
o0mmmM yriom

https://resh.edu.ru/subject/51/11/

41

®dopmyna 06bEMa
nupamuabl. OTHOIIEHHE
00bEMOB MUPAMU]T C
00LIUM YTJIOM

https://resh.edu.ru/subject/51/11/

42

CrepeomMerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMM HAKJIOHHOM
TIPU3MBI

https://geometry2006.narod.ru/Lessons/

43

CrepeomeTpuyeckue
3a7a4M, CBSI3aHHBIE C
00BbEMaMU TTUPAMHUTBI

https://geometry2006.narod.ru/Lessons/

44

[IpuknaaHbie 3a1a49M 110
teme "OOBEMEI TeN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOH TIPU3MBI

https://geometry2006.narod.ru/Lessons/

45

[IpukiaaHbie 3a1a49M 110
teme "O0béMBI TEN",
CBSI3aHHEIE C 00BEMOM
MTHPAMMJIBI

https://geometry2006.narod.ru/Lessons/

46

[Tpumenenne o0bEMOB.
Beruncnenue paccTosiHUS
10 TIJIOCKOCTH

https://geometry2006.narod.ru/Lessons/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://geometry2006.narod.ru/Lessons/
https://geometry2006.narod.ru/Lessons/
https://geometry2006.narod.ru/Lessons/
https://geometry2006.narod.ru/Lessons/
https://geometry2006.narod.ru/Lessons/

47

KontponsHas pabora
"O6BEM MHOTOTpaHHUKA"

48

unueapudeckas
MMOBEPXHOCTh, 0Opa3yromue
HWIMHAPUYECKOU
MMOBEPXHOCTHU

https://lesson.edu.ru/02.3/11

49

HMunmuuap. Hpsvon
KPYTOBOW LIUJIUHIP.
[Inomane MOBEpXHOCTH
HWIHHIpA

https://resh.edu.ru/subject/51/11/

50

Konnueckas moBEpXHOCTB,
00pa3yromne KOHNIEeCKOM
nosepxHocth. Konyc

https://resh.edu.ru/subject/51/11/

51

CedeHue KoHyca
MJI0CKOCTBIO,
MapayieIbHON IOCKOCTH
OCHOBaHUS

https://lesson.edu.ru/02.3/11

52

VYceuéHHbIN KOHYC.
N300paxkeHue KOHYCOB U
yCEeuEHHBIX KOHYCOB

https://lesson.edu.ru/02.3/11

53

ITmomans 00KOBOI
MMOBEPXHOCTH U TOJIHOM
MOBEPXHOCTH KOHYCa

https://lesson.edu.ru/02.3/11

54

ITmomans 00KOBOI
MOBEPXHOCTU U TIOJTHOU
MOBEPXHOCTH KOHYCa

https://lesson.edu.ru/02.3/11

55

CrepeoMerpuueckue
3aJjau Ha JJ0Ka3aTelbCTBO

https://lesson.edu.ru/02.3/11



https://lesson.edu.ru/02.3/11
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

U BBIYHCJICHHUC,
IMOCTPOCHUEM CEYEHUI
LUJIAHAPA, KOHyca

56

CrepeomMerpuueckue
3a/1a4 Ha JJOKa3aTesIbCTBO
U BBIYHCJICHUC,
MMOCTPOEHUEM CEYEHUI
LUIAHIPA, KOHyca

https://lesson.edu.ru/02.3/11

57

[Tpuxknagneie 3a1ayu,
CBSI3aHHBIE C UIUHIPOM

https://lesson.edu.ru/02.3/11

58

[Ipuxnagneie 3amayu,
CBSI3aHHBIE C UIUHIPOM

https://lesson.edu.ru/02.3/11

59

Cdepa u map

https://resh.edu.ru/subject/51/11/

60

[Tepeceuyenue chepsl u
mrapa ¢ IIoCKOCThIO.
Kacanwue mapa u chepsr
TUIOCKOCThI0. By n
n300pakeHHE 1Iapa

https://resh.edu.ru/subject/51/11/

61

[Tepeceuyenue chepsl u
nrapa ¢ IioCKOCThIO.
Kacanwue mapa u cdepsr
IUIOCKOCThI0. By n
n300pakeHue mapa

https://resh.edu.ru/subject/51/11/

62

VYpaBHeHue chepsl.
[Tnomans cheps u e€
yacTeu

https://lesson.edu.ru/02.3/11

63

Cummerpus chepsl 1 mapa



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/02.3/11

64

Crepeomerpuueckue
3aJau Ha JJOKa3aTelbCTBO
U BBIYHCJICHUEC, CBSI3aHHBIC
co cepoii u mrapom,
IMOCTPOCHUEM UX CEUCHUH
TUIOCKOCTBIO

https://lesson.edu.ru/02.3/11

65

CrepeomeTrpuieckue
3aJau Ha JJ0Ka3aTeIbCTBO
U BBIYHCJICHUEC, CBSI3aHHBIC
co cdepoii U mapom,
MMOCTPOCHUEM UX CEUCHUH
TUIOCKOCTBIO

https://lesson.edu.ru/02.3/11

66

[Tpuxnagneie 3a1ayu,
CBsI3aHHBIE CO chepoit u
mapom

https://lesson.edu.ru/02.3/11

67

[ToBTOpEHME: OKPYKHOCTH
Ha TJIOCKOCTH, BHIYHCITICHHUS
B OKPYKHOCTH,
CTaHJapTHbBIE O100Us

https://lesson.edu.ru/02.3/11

68

Pazanunbie koMOMHAIIMH
TEJ BpallCHUs 1
MHOTOTPaHHUKOB

https://lesson.edu.ru/02.3/11

69

3agaun o teMme "Tena u
MOBEPXHOCTH BpamieHus"

https://resh.edu.ru/subject/51/11/

70

3agaun o teMme "Tena u
MOBEPXHOCTHU BpauieHus"

https://resh.edu.ru/subject/51/11/

71

KonTtponeHas padota "Tena
U NIOBEPXHOCTH BpaleHus"



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

72

O60béM mnuaIpa. Teopema
00 00béMe mpsMOTO
LUINHAPA

https://resh.edu.ru/subject/51/11/

73

Brruncnenue 00bEMOB TeI
C TIOMOIIIbIO
OIIPEACIIEHHOTO UHTETpala.
O06bEM KOHYCa

https://resh.edu.ru/subject/51/11/

74

[Tnomaau 6okoBoi 1
ITOJTHOW ITOBEPXHOCTH
KOHYyca

https://lesson.edu.ru/02.3/11

75

CrepeomMerpuueckue
3a7a4M, CBSI3aHHBIE C
BBIYHCIEHUEM 00HLEMOB
IWIKHJIPa, KOHYyca

https://lesson.edu.ru/02.3/11

76

[IpuxknagHeie 3a1a4u Mo
TeMe "OOBEMBI U IUIOIIAAN
MOBEpXHOCTEN Ten"

https://lesson.edu.ru/02.3/11

77

O0BEM mapa u mapoBoro
cekropa. Teopema 00
o0béme mrapa. [Tnomanp
cdepsl.
CrepeoMeTrpuueckue
3aJ]auu, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB
1rapa, apoBoOro CerMeHTa
Y IIApOBOTO CEKTOPa

https://resh.edu.ru/subject/51/11/

78

[Ipuknanueie 3a1a4u MO
teme "O0BEMBI TEN",
CBSI3aHHBIE C 00BEEMOM

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

mapa v miomaaso chepsl.
COOTHOIIICHUS] MEXTY
IIJIOIIAIIMH IIOBEPXHOCTEN
1 00bEMaMu TTOJOOHBIX TENI

79

[TonoGHbIE TENa B
IpOCTpaHCTBE. MI3MeHeHue
00bEMa mpu 1mo00uu.
CrepeoMerpuueckue
3aJla4M, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB TEN
U TUIONIAJIEN TOBEPXHOCTEM

https://lesson.edu.ru/02.3/11

80

KonTtponsHas pabora
"ILnomanu NOBEPXHOCTH U
00BEMBI KPYTJIBIX TEN"

https://lesson.edu.ru/02.3/11

81

JIBM>KeHUs MPpOCTPaHCTBA.
OtobOpaxxenus. [[BrkeHus
Y PaBEHCTBO (uryp.
OO01me cBOUCTBA
IBIDKECHUN

https://resh.edu.ru/subject/51/11/

82

Bunn nsmxenuit:
rapajuieaIbHbIN IEPEHOC,
LIEHTpaJbHasl CAMMETPHS,
3epKaJibHasi CHMMETPHS,
MIOBOPOT BOKPYT MPSIMOU

https://resh.edu.ru/subject/51/11/

83

[IpeoOpazoBanus 0100UsI.
[Ipsimas u cdepa Diinepa

https://lesson.edu.ru/02.3/11

84

FeOMeTpI/ILIeCKI/IC 3aga4M Ha
NPUMCHCHUC ABUKCHUS

https://lesson.edu.ru/02.3/11

85

KonTtponsHas pabora



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

"BekTopsl B IpocTpaHCTBE'

86

O6o06m1aroree MOBTOpEHKE
11 mousATUA 1 METOOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIH
3Hanui: "[lapamiensHOCTh
NPSAMBIX U ITIOCKOCTEN B
npocrpaHcTae”

https://math-ege.sdamagia.ru/

87

O6o0061maroniee NOBTOPEHHE
11 mousTHII 1 METOIOB
Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3aLus
3HaHuM: "BekTopsl B
npocrpanctae"

https://math-ege.sdamgia.ru/

88

O6o0maroriee MOBTOPEHUE
11 mousTHIA K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CHUCTEMaTH3alus
3HaHuil: "BekTopsl B
npocrpancrae"

https://math-ege.sdamgia.ru/

89

O6o0maroiiee MOBTOPEHUE
11 moHATHHA 1 METOIOB
Kypca reometpun 10-11
KJIACCOB, CHUCTEMaTH3alUs
3HaHuii: "OobeM
MHOTOTpaHHUKa"

https://math-ege.sdamgia.ru/

90

Ob6o06m1aroriee MOBTOPEHNE
11 nonsiTHii U METOOB
Kypca reomerpun 10-11

https://math-ege.sdamgia.ru/



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

KJIaCCOB, CHUCTEMaTH3aLus
3HaHuit: "O0bemM
MHOTOTpaHHUKa"

91

O6o06maromee MOBTOPEHNE
11 mousATUA U METOAOB
Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIIHS
3Hanui: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyTribIX Ten"

https://math-ege.sdamgia.ru/

92

O6o0061maroniee NOBTOPEHHE
11 mousTHI ¥ METOIOB
Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3alus
sgagui: "Tlnomann
MMOBEPXHOCTH U 00BEMBI
KpyrJibIxX Ten"

https://math-ege.sdamgia.ru/

93

HToroBast KOHTPOJIbHAS
pabota

https://lesson.edu.ru/02.3/11

94

HToroBast KOHTPOJIbHAS
pabota

https://lesson.edu.ru/02.3/11

95

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

https://math-ege.sdamgia.ru/

96

Hcropus pazsutus
CTEPEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTHUH
COBPEMEHHBIX MHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOT UM

https://math-ege.sdamgia.ru/



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

97

Hcropus pazsutus
CTEPEOMETPUN KaK HAYKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://math-ege.sdamagia.ru/

98

Hcropus pazsutus
CTEpEOMETPUN KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI1

https://math-ege.sdamgia.ru/

99

Hcropus pazsutus
CTepEOMETPUH KaK HAyKH U
€€ poJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIBIOTEPHBIX
TEXHOJIOT Ul

https://math-ege.sdamgia.ru/

100

Hcrtopus pazButus
CTEPEOMETPUHU KaK HAYKH U
e€ poJib B pPa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOT Uit

https://math-ege.sdamgia.ru/

101

Hctopus pa3BuTtus
CTEpPEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
U KOMIIBIOTEPHBIX

https://math-ege.sdamgia.ru/



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

TEXHOJIOTUU

Hcropus pazsutus
CTEpPEOMETPUN KaK HAYKH U
€€ poJib B pa3BUTUHU

https://math-ege.sdamagia.ru/

102 1
COBPEMEHHBIX HH)KEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTHH
OBIIEE KOJIMYECTBO YACOB 102

10 [TPOT'PAMME



https://math-ege.sdamgia.ru/




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

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10- 11 knaccwl/ Atanacsn JI.C., byry3zos B.®., Kagomues C.b. u

npyrue, AkuuonepHoe o0mectBo «M3narenbctBo «IIpocBenienuey.

METOJINYECKHUE MATEPHAJIbI IJIAA YYUTEJIS
Meroaudeckue pekomeHaanuu k yueOuuky Atanacsa JI.C., 10-11 kmaccer,

[Noypounoe mianupoBanue k yueouuky Aranacsa JI.C., 10-11 knacchl.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

https://math-ege.sdamqia.ru/

https://resh.edu.ru/subject/51/11/
https://urok.1c.ru/
https://nsportal.ru/shkola/geometriya/
https://geometry2006.narod.ru/Lessons/
https://school.infourok.ru/videouroki
https://lesson.edu.ru/02.3/11

https://school.infourok.ru/videouroki
https://ypok.pd/
https://videouroki.net/razrabotki/gieomietriia



https://math-ege.sdamgia.ru/
https://resh.edu.ru/subject/51/11/
https://urok.1c.ru/
https://nsportal.ru/shkola/geometriya/
https://geometry2006.narod.ru/Lessons/
https://school.infourok.ru/videouroki
https://lesson.edu.ru/02.3/11
https://school.infourok.ru/videouroki
https://урок.рф/
https://videouroki.net/razrabotki/gieomietriia
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