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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 HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHWE,  (opMUpyeMoe  NpuU  U3YUYEHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELICHUM 3aJ1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHH, KaK COCTaBJISIONIEH MmpeaMeTHo obnactu «MaremaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
0o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHIUEM MAaTEMAaTHUKH.

[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€OMETPUH C OKPYKAIOIIUM MHUPOM;

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

(¢opmMupoBaHue  yMmMeHMs ~ BJaJ€Th  OCHOBHBIMHU  MOHSATHUSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YePTEKax, MOJACIAX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopmMupoBaHue yMEHUS BIAJETh METOAAMH JIOKA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHUS O HEOOXOIMMOCTHM  JIOKa3aTelbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CHIOCOOHOCTEH 00y4aronuXcs, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIJICHUS, HHTEpEca K U3YICHHIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaOTcS: «[IpgsMble W IUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
MPOCTPAHCTBEY, «J[BI)KEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHTCS KO BCEM COJCP)KATEIbHBIM JUHUSAM y4eOHOTo Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pPACTpPEEIEHHBIM O ToJaM OO0Y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYNATEIBHO, 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 OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BbIOOpa Oynymiel mpodeccuu, obecnednBasi MPEEMCTBEHHOCTh MEXIY
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

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
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 nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU TNPABWIBHOW MUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUs IPaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAs IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus: Ha iockocTu. Pa3BépTka nunuuapa U koHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIIMHIAPA, TUPaMHUIbl U KoHyca. O0BEM Mmapa u mapoBOTO
CerMeHTa.

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



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ| IepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpaHcTBe. KoopaunaTel BekTopa. PasznosxkeHue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHWI: TapaulelbHBIA TEepeHoc,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, 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, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0UsA, HUHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OLEHKU WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

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 ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHHMATh,  (HOPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

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

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmoco® pemieHus Yy4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM 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 IMOSICHEHHUS MO XOAY PELICHHs 3aJadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIICHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEIHLHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4YETOM 3amad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
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 pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJTIbHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

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€OMETPUIECKUX 3a/1a9;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

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

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CE€YEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBIOJIHATH
(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, LIEHTP,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLICHWH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 33/1a4;

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

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSTUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEIIUYUH;

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyecKoil MOBEPXHOCTSIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
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;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUSMM, CBSI3aHHBIMM C KOMOMHALIMSIMU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATh (BBIHOCHBIC) TILIOCKHE
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 ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
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, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO U MPOXOSALIUE YepEe3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeoMeTpuYecKkre (aKThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATh MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cPopMyaupoBaHHONW  MpoOJIeMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHAUKYIIPHOCTH MPSMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HJ;GHI:IG " 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer KoHTpobHBI

0 e padoThI

IIpakTU4ecku
e paboThI

Jara
H3y4YeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

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

https://resh.edu.ru/subject/lesson/4677/start/19037/

Ilonsarus
CTepEeOMETPHUH:
TOYKa, Mpsmas,
IJI0CKOCT,
MIPOCTPAHCTBO.
OcHoBHbIE NpaBUiia
n300pakeHus Ha
PUCYHKE IIJIOCKOCTH,
napauieNbHbIX
MPSAMBIX (OTPE3KOB),
CepeaIHbBI OTpEe3Ka

https://resh.edu.ru/subject/lesson/4756/start/203542
/

IlonsaTus:
MepeceKaroIecs
MJIOCKOCTH,
IEepECEKAOIINECS
npsMasi v INIOCKOCTh;
MOJIYIIPOCTPAHCTBO

https://resh.edu.ru/subject/lesson/6065/start/125651
/



https://resh.edu.ru/subject/lesson/4677/start/19037/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

ITonsarus:
MEePECEKAOIINECS
IJIOCKOCTH,
MEePECEKAIOIINECS
npsMas v IIOCKOCTh;
MOJIYIIPOCTPAHCTBO

https://resh.edu.ru/subject/lesson/6065/start/125651
/

MHororpaHHuKH,
n300paxeHue
MPOCTEUIINX
MIPOCTPaHCTBEHHBIX
duryp,
HECYLIECTBYIOIIUX
00BEKTOB

https://resh.edu.ru/subject/lesson/6133/start/272668
/

MHOrorpaHHuKH,
n300pakeHne
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYLIECTBYIOIIUX
00BEKTOB

AXCHUOMEI
CTEPEOMETPHUH U
TIePBBIE CIICICTBUS U3
HHX

https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-
10438/aksiomy-stereometrii-i-ikh-prosteishie-
sledstviia-9252

AKXCHUOMEI
CTEPEOMETPUH U
MIepBbIE CIEICTBUS U3
HHX

https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-
10438/aksiomy-stereometrii-i-ikh-prosteishie-
sledstviia-9252

AKCHUOMEBI

https://www.yaklass.ru/p/geometria/10-



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
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https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
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https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252

CTEPEOMETPUH U
HepBBIe CJICACTBUA U3
Hux. Crioco0sl
3adaHuA Hp?[MI)IX nu
MII0CKOCTEH B
MPOCTPAHCTBE.
O0603HaueHus
HpSIMI)IX nu
TIOCKOCTEH

klass/osnovnye-poniatiia-stereometrii-
10438/aksiomy-stereometrii-i-ikh-prosteishie-
sledstviia-9252

10

N3o06paxenue
CEYEHUI UpamMuIpl,
Ky0a U MpU3MBl,
KOTOpBIE MPOXOJIAT
yepe3 ux peopa.
N3obpaxenue
nepeceyeHust
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEUYEHUM pa3HBIMU
1[BETaMU

11

N3obpaxenue
CCUCHMIA TUPAMUJIBI,
Ky0a U MPU3MBI,
KOTOPBIE MPOXOJISAT
yepes ux péopa.
N3o6paxxenue
nepeceueHust

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



https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria

IIOJTy4YEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOEHHBIX
CEYCHUH Pa3HBIMHU
LBETaMU

12

N3obpaxenue
CEUYEHUI MUpaMU/Ibl,
Ky0a U MpU3MBl,
KOTOPBIE TPOXOIST
yepe3 ux peopa.
Nzobpaxenue
TepPECEUCHHS
MTOTYYCHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOECHHBIX
CEUYEHUM pa3HBIMU
LBETaMU

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

13

N3obpaxenue
CEUEHUN MUPAMHU/IBL,
Ky0a U MPU3MBI,
KOTOPBIE MPOXOJISAT
yepe3 ux peopa.
N3obpaxenue
nepeceyeHust
MOJTy4EeHHBIX
IIJIOCKOCTEM.
PackpamnBanue

https://resh.edu.ru/subject/17/



https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/

IIOCTPOCHHBIX
CEYCHUM pPa3HbIMU
oBE€TaMun

14

Meton cinenoB Ui
MOCTPOEHUS CEUCHU I

15

Merton caenoB I
MOCTPOEHUS CEUECHU .
CBoiicTBa
MIepECECYECHUHN NPSIMBIX
H INIOCKOCTEH

16

MeTtox cinenoB Ui
MOCTPOEHHUS CEUEHU .
CaoiicTBa
MEePECEUCHU I MPAMBIX
M TIJIOCKOCTEH

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

17

[Toctpoenune ceueHuit
B MMUpaMHuJie, Kyoe 1mo
Tp€M TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTEkKEN
Y 3aIUCh 11aroB
MIOCTPOEHUS

https://resh.edu.ru/subject/17/

18

[TocTpoenue ceuenuit
B NUpammuje, Kyoe mo
TpE€M TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YepTeKen
Y 3aIUCh I1aroB
MOCTPOEHUS



https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/

19

[ToctpoeHue ceueHui
B IUpamuie, Kyoe 1mo
TPEM TOYKaM Ha
pé€opax. Coznanue
BBIHOCHBIX YepTEKEH
U 3aIKCh 11aroB
MIOCTPOEHHUS

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

20

[Toctpoenue ceueHui
B NUpamuie, Kyoe no
TpEM TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTEXKEN
1 3aIHCh I1aroB
MTOCTPOCHHUS

21

[ToBTOpEeHUE
TJIAHUMETPHUH:
Teopema o
MIPOTIOPITUOHATBHBIX
oTpe3kax. [lomooue
TPEYroJIbHUKOB

22

[ToBTOpEeHUE
MJIAHUMETPUU:
Teopema Menenas.
Pacuets! B ceuenusix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUA
MJITAHUMETPUU U
CTEPEOMETPUH

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



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

23

KontponsHas pabora
" AKCHOMBI
CTEPEOMETPHH.
Ceuenus"

https://resh.edu.ru/subject/17/

24

B3anmHuoe
pacnoJsioxKeHue
MPSIMBIX B
MIPOCTPAHCTBE.
CkpemuBaromyecs
npsMble. [Ipu3Haku
CKpEILUBAIOIINXCS
MPSIMBIX.
[TapannensHbie
MpsIMBIE B
IIPOCTPAHCTBE

25

Teopema o
CYILIECTBOBAaHUH U
€IMHCTBEHHOCTH
MpAMOM
napasuieIbHON
JTAHHOU MPSIMOH,
MPOXOIsIIeH yepe3
TOYKY IIPOCTPAHCTBA
U HE JeXallen Ha
JTAHHOU MPSIMO1A.
JlemMma o
MepeCceYeHN
napajuieIbHbIX
MPSIMBIX TIOCKOCTBIO

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



https://resh.edu.ru/subject/17/
https://www.yaklass.ru/p/geometria

26

[TapannensHOCTH
TpeX MPSMBIX.
Teopema o Tpéx
napajuIeIbHbIX
npsMbIX. Teopema o
CKpEILMBAIOIINXCS
MIPSIMBIX

27

[TapannensHOE
MIPOCKTHPOBAHHE.
OcHOBHBIE CBOICTBA
napauieIbHOTO
MIPOCKTHPOBAHUS.
N3obpaxenue
pasHbIX GUryp B
napasieabHON
MPOEKIINH

https://resh.edu.ru/subject/17/

28

LenTpanbHas
MpOEeKIHUs. YTO0JI C
COHAIpPaBJICHHBIMU
CTOpPOHAMH. YTOJI
MEXIy MPSIMbIMU

29

3amaun Ha
JI0KA3aTeJIbCTBO U
HCCIEeI0BaHuE,
CBsI3aHHEIE C
pacnoyioKeHueM
MPSIMBIX B
MIPOCTPAHCTBE

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

30

Iloaarns:

https://resh.edu.ru/subject/17/



https://resh.edu.ru/subject/17/
https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/

[1apaJUIeIbHOCTD
IIPSIMOM U TUIOCKOCTHU
B IIPOCTPAHCTBE.
[Ipu3nak
apaJIeIbHOCTH

IIPSIMOM U TUIOCKOCTH.

CaoiicTBa
MapajuIeIbHOCTH
MIPSIMOM M TUIOCKOCTH

31

I'eomerpuueckue
3a7a4M Ha
BBIYUCIICHUE U
JI0KA3aTeNbCTBO,
CBSI3aHHBIE C
MapajuIeIbHOCTHIO
MPSAMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE

32

[Toctpoenue
CEYeHMUH,
MIPOXOJAIIETO Yepes
JAHHYIO IPSIMYIO Ha
YepTekKE U
rapajuieJIbHOTO
JOPYrou mpsiMOM.
Pacuér oTHOLIEHUI

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

33

[TapamnensHas
MIPOCKLHUS,
IIPUMEHEHHUE VI



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

MOCTPOCHUSI CEYEHU I
Ky0a u
napajuieJenuIe/a.
CaoiicTBa
napajuienenumnena u
MIPU3MBI

34

[TapannenbHbie
IJIOCKOCTH.
[Ipu3naku
napayieIbHOCTH
JBYX INTOCKOCTEN

https://resh.edu.ru/subject/lesson/6129/start/131672
/

35

Teopema o
MapauieTbHOCTH U
€MHCTBEHHOCTH
IIJIOCKOCTH,
MPOXOSIIeH yepe3
TOYKY, HE
MIPUHAJUICHKALLYIO
JAHHOM TUIOCKOCTHU U
CIIEICTBUS U3 HEE

36

CBolicTBa
napasieabHbIX
IJIOCKOCTEH: O
MapayieIbHOCTU
MPSAMBIX [TEPECCUCHUS
MIpU NIEPECEUECHUU
JIBYX MapajliebHbIX
IIJIOCKOCTEHN TpEThen

37

CBolicTBa

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



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://www.yaklass.ru/p/geometria

napauIeIbHbIX
IIOCKOCTEH: 00
OTpe3Kax
napajuIeIbHbIX
MPSIMBIX,
3aKJIIOYEHHBIX MEXIY
MapauIeIbHBIMU
IJIOCKOCTSIMU; O
MIEPECCYECHUH TIPSIMOM
C IBYMs
apajuIeIbHBIMU
IIOCKOCTSIMH

38

[ToBTOpEHME:!
teopema [Tudaropa
Ha IIOCKOCTH

39

[ToBTOpEHMeE:
TPUTOHOMETPHS
MPSIMOYTOJIbHOTO
TPEeYroJbHUKa

40

CaoiicTBa Ky0a u
MPSIMOYT OJIBHOTO
napauiesienune1a

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

41

Brruucnenue aiavx
OTPEC3KOB B KY66 u
IpsAMOYT'OJIbHOM
apaJiieJICuIeac

42

[lepnenqukynsapHOCT
b IIPSIMOM U
mockocTy. [Ipusnak

https://resh.edu.ru/subject/17/



https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/

NEPIEHIUKYIIIPHOCT
U NIPSIMOM U
IIJIOCKOCTH

43

[IepnenukyisapHocT
b IIPSIMOM U
mockocTH. [Ipusnak
MIEPIEHUKYIIIPHOCT
U NIPSIMOM U
IIJIOCKOCTH

https://resh.edu.ru/subject/17/

44

Teopema o
CYyIIIECTBOBAHUU U
€MHCTBEHHOCTH
NPpAMOM, TPOXOIAIIEN
4yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHANKYIISIPHON K
MJI0CKOCTH

https://resh.edu.ru/subject/17/

45

IInockocTu n
MepIeH UK YIISIPHBIC
WM TIpSIMBIC B
MHOTOTpaHHUKAX

https://resh.edu.ru/subject/17/

46

IInockocTtu u
NEepHEHUKYISIPHbIE
UM TIpsIMBIC B
MHOTOI'paHHUKaX

https://resh.edu.ru/subject/17/

47

Ilepnenukynsp u
HaKJIOHHas.
IToctpoenue
NIEpIEHIUKYJIIApa U3

https://resh.edu.ru/subject/lesson/6127/start/221519
/



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/

TOYKH Ha IPSAMYIO

48

[lepnenpukyssp u
HAKJIOHHAs.
ITocTpoenue
NIEPIEHIUKYIIAPA U3
TOYKH Ha MPSIMYIO

https://resh.edu.ru/subject/lesson/6127/start/221519
/

49

Teopema o Tpéx
MepIeHIUKYIsIpax
(npsimast u oOpatHast)

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-perpendikuliara-naklonnoi-
teorema-o-trekh-perpendikuliarakh-9254

50

Teopema o Tpéx
MepIeHIUKYIIsApax
(npsimast u oOpatHast)

https://resh.edu.ru/subject/17/

51

Yron mexnay
CKPEITUBAIOIINMHUCS
MPSMBIMHU

52

ITonck
TePIEH UK YIISIPHBIX
MPSIMBIX C TIOMOIIIBIO
TePIEH UK YIISIPHBIX
IJIOCKOCTEH

https://resh.edu.ru/subject/17/

53

OpTtoronanbHoe
MIPOEKTUPOBAHHE

54

[TocTpoenue ceuennii
Ky0a, IPU3MBI,
[IPaBUIILHON
MUPAMU/IBI C
IIOMOILBIO
OPTOrOHAJIBHOU



https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-perpendikuliara-naklonnoi-teorema-o-trekh-perpendikuliarakh-9254
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

MPOEKIINU

55

[Toctpoenue ceueHui
Ky0a, IPU3MBI,
IIPaBUIILHOM
MMUPAMU/IBI C
IIOMOIIBIO
OPTOrOHAJIBLHOM
MIPOEKIINU

56

Cummetpus B
MIPOCTPAHCTBE
OTHOCHUTEIILHO
MJIOCKOCTH.
[Imockoctn
CUMMETPUH B
MHOTOTpaHHUKAX

57

[Tpusznak
MePIEeHIUKYISIPHOCT
U PSIMOM U
IJIOCKOCTH Kak
CJIEJICTBUE
CUMMETpPUHU

58

IIpaBunbHbBIE
MHOTOTPaHHUKH.
Pacuért paccrosiuuit
OT TOYKH JI0
TIOCKOCTH

https://resh.edu.ru/subject/lesson/4023/start/149352
/

59

[IpaBuibHbIE
MHOTOTPaHHUKH.
Pacuér paccrosuuit

https://resh.edu.ru/subject/lesson/4023/start/149352
/



https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/

OT TOYKH JO
IIIIOCKOCTH

60

CriocoObI OITyCTHTB
NEPIEeHIUKYIISAPBL:
CUMMETpUS, CABUT
TOYKH I10
NapajuIeIbHON
psIMOM

61

CaBur 110
HEIapauIeIbHON
MIPSIMOM, U3MEHEHUE
paccTostHui

62

KonTtponsHas pabota
"B3anmHoe
pacrosioxeHue
MPSIMBIX U
IIJIOCKOCTEN B
npocrpanctae"

https://resh.edu.ru/subject/17/

63

[ToBTOpEeHwue: yron
MeXIy NPSIMbIMU Ha
IJI0CKOCTH,
TPUTOHOMETPHSI B
MIPOU3BOJILHOM
TPEeYroJbHUKE,
TeopeMa KOCUHYCOB

64

IToBTOpEeHue: yroiu
MEXKIY
CKpELIUBAIOILUMUCS
MPSIMBIMHU B

https://resh.edu.ru/subject/17/



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

IIPOCTPAHCTBE

65

I'eomerpuueckue
METO/Ibl BBIYUCIICHUS
yrila MEXIy
MPsIMBIMHU B
MHOT'OTPaHHUKAX

66

JIByrpaHHBIN yroJl.
CBOWICTBO TUHEHHBIX

YTJIOB ABYI'PAHHOTO
yria

https://www.yaklass.ru/p/geometria/10-

klass/perpendikuliarnost-v-prostranstve-

10441/poniatie-dvugrannogo-ugla-priznak-

perpendikuliarnosti-ploskostei-11035

67

[IepnenqukynspHbie
miockoctd. CBOKMCTBA
B3aHMHO
MEePIEeHANKYISIPHBIX
IIOCKOCTEH

68

[Tpusznak
MEePIEH UK YIISIPHOCT
H IIOCKOCTEH;
TeopeMa O MpSIMou
MePECEUCHHS IBYX
IUIOCKOCTEH
MIePIEeHIUKYIIIPHBIX
TPETheH MIIOCKOCTH

https://www.youtube.com/watch?v=HuP9bY8Xr84

69

[IpsiMOyroBHBII
napaiesienune];
KyO; U3MepeHus,
CBOMCTBA
IPSIMOYTOJIBHOTO
napasiesenumnesa



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035
https://www.youtube.com/watch?v=HuP9bY8Xr84

70

Teopema o
auaroHajn
MPSIMOYTOJILHOTO
napajienenurena u
CIICACTBUE U3 HEE

https://www.youtube.com/watch?v=HuP9bY8Xr84

71

Crepeomerpuueckue
" IPUKIIaJHBIC
3a71a4d, CBSI3aHHBIE CO
B3aUMHBIM
pacnooKeHueM
MPSAMBIX U IIIIOCKOCTH

72

[ToBTOpEHME:!
CKPEIHBAIOIINECS
IpsIMBIE,
HapajuleIIbHbIC
IIJIOCKOCTH B
CTaHApTHBIX
MHOTOTPaHHUKAX

73

[Tapa nmapannenpbHBIX
IUIOCKOCTEH Ha
CKPEITUBAIOIIHNXCS
MPSMBIX, PACCTOSTHUE
MEXIY
CKPEITUBAIOIIMMHUCS
MPSMBIMHU B ITPOCTHIX
CUTYaLMIX

74

PaccrostHEE OT TOUKH
JI0 TJIOCKOCTH,
paccTosiHue OT

https://resh.edu.ru/subject/17/



https://www.youtube.com/watch?v=HuP9bY8Xr84
https://resh.edu.ru/subject/17/

IPSIMOM 110
IUIOCKOCTU

75

Brrunciaenue
pacCTOSIHUN MEXKTY
CKpEIIMBAOIIUMHUCS
MPSAMBIMH C
TIOMOIIILIO
MEPIEHIUKYISIPHON
IIOCKOCTH

76

Tpéxrpannslil yro,
HEpaBeHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa,
TEOPEMBI KOCHHYCOB
Y CHHYCOB JJIs
TPEXTPAHHOTO yIJjia

https://www.youtube.com/watch?v=HuP9bY8Xr84

77

OeMeHTHI
chepuyeckoi
T€OMETPHH:
reoIe3NYECKUe
JIMHUU Ha 3emiie

78

KonTtponsHas padorta
"Vrusl u paccTostHUS"

79

CucreMaruzanus
3HAaHUU
"MHOTOTrpaHHUK U
€ro 2JIeMEHTHI"

80

[upamuna. Buasl
MIUPAMULL.

https://resh.edu.ru/subject/lesson/5866/start/221576
/



https://www.youtube.com/watch?v=HuP9bY8Xr84
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/

IIpaBuiibHas
nupamMua

81

[Ipusma. Ilpsamas u
HAaKJIOHHAs! IPU3MBI.
[IpaBunbHas npusma

https://resh.edu.ru/subject/lesson/5443/start/

82

[Ipssmoint
HapajuieIenuIe],
MIPSIMO YT OJIBHBIN
napajuiesenumnes], Kyo

83

Beimykieie
MHOTOTpPaHHUKH.
Teopema Ditnepa

https://resh.edu.ru/subject/lesson/5732/start/23384/

84

Beimykieie
MHOTOTPaHHUKH.
Teopema Diinepa.
[IpaBunbHbIE U
MOJTYIIPaBUJIbHBIE
MHOTOTPaHHUKHU

https://resh.edu.ru/subject/lesson/5732/start/23384/

85

KounTtponsHas paborta
"MHororpaHHuku"

86

[TonsiTe BekTOpa HA
TJIOCKOCTH U B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4758/start/21648/

87

CymMma BEKTOpOB

https://resh.edu.ru/subject/lesson/2030/start/

88

PazHoCTB BCEKTOPOB

[https://resh.edu.ru/subject/lesson/2733/start/

89

IIpaBuio
napajuiesenumena

90

YMHOXKEHHE BCKTOpa

https://resh.edu.ru/subject/lesson/3037/start/



https://resh.edu.ru/subject/lesson/5443/start/
https://resh.edu.ru/subject/lesson/5732/start/23384/
https://resh.edu.ru/subject/lesson/5732/start/23384/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/2030/start/
https://resh.edu.ru/subject/lesson/2733/start/
https://resh.edu.ru/subject/lesson/3037/start/

Ha 49YucCJIio

91

Paznoxenune Bekropa
o 6asucy Tpex
BEKTOPOB, HE
JIE)KAIHUX B OJTHOM
TIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6404/start/

92

CkansipHoe
MIPOU3BEICHNE

https://resh.edu.ru/subject/lesson/5723/start/149167
/

93

Brruncnenue yria
MEXIY BEKTOpPaMU B
MPOCTPAHCTBE

94

[Ipocreitmue 3amaun
C BEKTOpaMu

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

95

[Ipocreitmue 3amaun
C BEKTOpaMu

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

96

[Ipocreitmue 3amaun
C BEKTOpaMu

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

97

[Ipocreitmue 3amauu
C BEKTOpaMHu

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

98

O06001IeHne u
cUCTEMAaTU3ALUA
3HAHUN

99

O06o0011IEHNE U
CHCTEMATHU3aLUs
3HAaHUU

100

Hrorosasa
KOHTpOJbHAas paboTa

101

HroroBasa



https://resh.edu.ru/subject/lesson/6404/start/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/
https://resh.edu.ru/subject/lesson/6083/start/
https://resh.edu.ru/subject/lesson/6083/start/
https://resh.edu.ru/subject/lesson/6083/start/

KOHTpOJIbHast paboTa

102

O0o0011IEHNE U
cucreMaTrmni3alusa
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJibHBbIE
padoTbl

IIpakTHYyeckue
padoTsI

Jara
HU3yUYeHHs

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypchbl

[ToBTOpEHME TEMBI
"KoopnauHatsl
BEKTOpa Ha
IIJIOCKOCTH U B
MIPOCTpaHCTBE"

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

[ToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BEICHNE
BEKTOpPOB"

https://resh.edu.ru/subject/17/

[ToBTOpEHME TEMBI
"Beruncnenue yria

MEXy BEKTOpaMHU B

npocrpancrae"

[ToBTOpEHME TEMBI
"YpaBHeHne
MPSAMOi,
MIPOXOIALIeH uepes
JIBE€ TOYKH"

https://resh.edu.ru/subject/17/

YpaBHeHue
IIJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax



https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

YpaBHeHue
IIJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
TIJIOCKOCTH B
oTpe3Kax

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

BekropHoe
MIPOU3BE/ICHHE

JInHelHbIe
HEpPaBEHCTBA,
JIMHEITHOE
MpOrpaMMHUPOBAHUE

JInHelHbIe
HEpPaBEHCTBA,
JIMHEITHOE
MpOrpaMMHUPOBAHUE

https://resh.edu.ru/subject/17/

10

Ananmutndeckue
METO/IbI pacuéra
yTJia MeXIy
MPSMBIMU B
MHOTOI'paHHUKaX

11

AnanmuTndeckue
METO/IbI pacyéra
yria MexIy
IUIOCKOCTSIMH B
MHOTOTpaHHUKAX

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

12

dopmyiia
pacCcTosiHUA OT
TOYKH 10 IIJIOCKOCTH



https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/
https://www.yaklass.ru/p/geometria

B KOOpAMHATaX

13

Haxoxnenue
paccTosiHUi OT
TOYKH J0 IIOCKOCTH
B KyOe

https://resh.edu.ru/subject/17/

14

Haxoxnenue
paccTosIHUM OT
TOYKH JI0 TUIOCKOCTH
B NPAaBWJIBHOU
MIApaMHUJIie

15

KontponbHas
pabota

" AHanuTnyeckas
reomerpus"

16

CeueHus
MHOTOTPaHHUKOB:
CTaHJapTHHIC
MHOTOTPaHHUKH

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

17

Ceuenusa
MHOTOTPaHHUKOB:
METOJI CIEN0B

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHBIC
IUIOCKOCTH,
MEepECCUCHUS
MPSIMBIX U
IIOCKOCTEN

https://resh.edu.ru/subject/17/

19

[TapamiensHbie



https://resh.edu.ru/subject/17/
https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/

HpsIMBIE U
IIJIOCKOCTH:
IapauleIIbHbIC
CeYeHUs

20

[TapamensHbie
HpsiIMbIE U
IUIOCKOCTH: Pacy€T
OTHOILIEHUN

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

21

[TapamnensHbie
NIpsIMBIE U
IUIOCKOCTHU: YIJIbI
MEXIY
CKpCIIUMBAOIIMMHUCA
HPSIMBIMU

22

[TepnienauKkynsipHbIE
MpsIMbIE U
MJIOCKOCTH:
CTaHJIapPTHHIE MaphbI
MEePIEeHIUKYIISIPHBIX
IJIOCKOCTEH U
MPSIMBIX,
CUMMETPUHU
MHOTOTPaHHUKOB

23

[lepneniuKynsapHbie
MpsIMBIE U
IJIOCKOCTH: TEOpeEMa
0 Tpex
MePIeHIUKYIIApax

https://resh.edu.ru/subject/17/

24

[leprienAuKyNsIpHBIE



https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/

HpsIMBIE U
IIJIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOTI'OTPaHHUKAX

25

IToBTOpEHuUeE:
IJI0LAAN
MHOTOYTOJIbHUKOB,
(dbopMyIbl 11t
TUIOIIAJICH,
cooOpakeHust
noxoous

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

26

[ToBTOpEHME:!
TIOMIAIH
MHOTOYTOJILHUKOB,
dhopmymsl st
IUIOIAJICH,
cooOpakeHus
nonoous

27

[ToBTOpEHuMeE:
IJI0LIAAN
MHOTOYT'OJIbHUKOB,
dbopMyIbl 115
IUIOIAaJIeH,
cooOpakeHUs
nonoous

https://resh.edu.ru/subject/17/

28

IInomagu ceyeHui
MHOTOI'PaHHUKOB:
ILIOIIaIu
IIOBEPXHOCTEH,



https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/17/

paspe3aHus Ha
YacTH,
COOOpaxeHUs
moa00ust

29

[Lnomanu ceuenunit
MHOTOTPaHHUKOB:
TIJTOTIA TN
MMOBEPXHOCTE,
paspe3aHus Ha
YacTH,
cooOpakeHus
noxoous

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

30

KontponbHas
pabota
"I[ToBTOpEeHUE:
MHOTOTPaHHUKH,
CEYEeHUS
MHOTOI'PaHHUKOB"

31

O0BéM Terra. O0beM
MPSMOYTOJIBHOTO
napajuiesienume/ia

https://resh.edu.ru/subject/lesson/4904/start/280336/

32

3agauu 06
yIIBOE€HUU Ky0a, 0
KBajparype Kyoa; o
TPUCEKIINU YTJIa

33

CrepeoMerpuueckue
3aJjauu, CBSI3aHHbIC
¢ 00bEMOM
IPSIMOYTOJIBHOTO

https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-

mnogogrannikov-11037/kak-naiti-obem-

priamougolnogo-parallelepipeda-11331



https://www.yaklass.ru/p/geometria
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331

mapajiiejacnuicaa

[Ipuxnagneie
3a71a4M, CBSI3aHHbBIC
C BBIYHCIICHHUEM

https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-

34 ) i,
00BEMa mnogogrannikov-11037/kak-naiti-obem-
IPAMOYTOJIEHOTO priamougolnogo-parallelepipeda-11331
napajuiesienumesna

https://www.yaklass.ru/p/geometria/10-
O06bEM TpsiMOit klass/parallelepiped-prizma-piramida-obemy-

35 - . ) .

MIPU3MBI mnogogrannikov-11037/kak-naiti-obem-priamoi-
prizmy-7226010

CrepeomMerpuueckue _
https://www.yaklass.ru/p/geometria/10-

3aJla4, CBI3aHHEIC - ) .
klass/parallelepiped-prizma-piramida-obemy-

36 C BBEIUHUCIICHUEM - . ) .

. . mnogogrannikov-11037/kak-naiti-obem-priamoi-
00BEMOB MPSMOK Drizmy-7226010
MIPU3MBI
[puknanuere https://www.yaklass.ru/p/geometria/10-
3aJIa4M, CBSI3aHHBIC klass/parallelepiped-prizma-piramida-obemy-

37 . . . . . .
¢ 00BEMOM TpSIMOI mnogogrannikov-11037/kak-naiti-obem-priamoi-
MPU3MBbI Drlzm\/'7226010
Brraucnenue
00BEMOB TeI ¢ https://www.yaklass.ru/p/geometria/10-

38 TIOMOIILIO klass/parallelepiped-prizma-piramida-obemy-
OIpeAeIEHHOTO mnogogrannikov-11037/kak-naiti-obem-priamoi-
unrerpana. O0bém prizmy-7226010
HAaKJIOHHOHM TIPU3MBI
Beruncnenne https://www.yaklass.ru/p/geometria/10-

39 00BEMOB TEJII C klass/parallelepiped-prizma-piramida-obemy-

IIOMOIIIBIO

mnogogrannikov-11037/elementy-piramidy-vidy-



https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamougolnogo-parallelepipeda-11331
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-priamoi-prizmy-7226010
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285

OIPENEIEHHOTO
unterpana. O0bpém
nmrupaMruabl

piramid-9285

®opmyna o0bpEMa

https://www.yaklass.ru/p/geometria/10-

MUpaMUIbI. . . L
klass/parallelepiped-prizma-piramida-obemy-
40 OTtHoOIIEHNE ; . .
5 mnogogrannikov-11037/elementy-piramidy-vidy-
O0OBEMOB HI/IpaMI/I)I C iramid-9285
00LIUM YIJIOM
®dopmya 06bEMa )
https://www.yaklass.ru/p/geometria/10-
MMUPaMHUJBI. . . L
klass/parallelepiped-prizma-piramida-obemy-
41 OTtHoOIIEHNE ) ) ; .
5 mnogogrannikov-11037/elementy-piramidy-vidy-
O0OBECMOB HI/IpaMI/IlI C iramid-9285
00LIUM YTJIOM
CrepeomeTpuyeckne
3aJ1a9M, CBSI3aHHBIC
42 .
¢ 00BpéMaMu
HAKJIOHHOM MPU3MBI
CrepeomeTpuyeckue
3aJ1a4M, CBSI3aHHBIC .
43 A . https://www.yaklass.ru/p/geometria
¢ 00péMaMu
MUPAMUIBI
IIpuknagneie
3a7a4U 110 TEME
"O0BbéMBI TEN",
44
CBSI3aHHBIE C
00BEMOM
HaKJIOHHOUM TIPU3MBI
IIpuxmagasie .
45 p 8 https://www.vyaklass.ru/p/geometria

3aaa4u 110 TEMC



https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/elementy-piramidy-vidy-piramid-9285
https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria

"O0BéMBI TEN",
CBSI3aHHEIE C

00BEMOM MUPAMHUIBI

46

[Ipumenenne
00BEMOB.
Brrunciaenue
paccTosiHUS 110
IIOCKOCTH

47

KontponbHas
paborta "O0bEM
MHOTOrpaHHUKa"

48

HwmHapuyeckas
TTOBEPXHOCTb,
oOpazyromue
HWIMHAPUYECKOU
ITOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6300/start/22492/

49

Humusap. [psamoi
KpYroBOM LUJIUHJP.

ITnmomans
MMOBEPXHOCTHU
IUAITAHIpA

https://resh.edu.ru/subject/lesson/6300/start/22492/

50

Konunueckas
TTOBEPXHOCTb,
oOpazymomiue
KOHHUYECKOM
TTOBEPXHOCTH.
Konyc

https://resh.edu.ru/subject/lesson/4903/start/22646/

51

Ceuenue KoHyca
IJIOCKOCTBIO,

https://resh.edu.ru/subject/lesson/4903/start/22646/



https://resh.edu.ru/subject/lesson/6300/start/22492/
https://resh.edu.ru/subject/lesson/6300/start/22492/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

NapajuIeIbHON
IIJIOCKOCTH
OCHOBaHUA

52

VY ceu€HHbIi KOHYC.
N3ob6paxenue
KOHYCOB U
YCEUEHHBIX KOHYCOB

53

IInomans 60KOBOM
MTOBEPXHOCTH U
MOJIHOM
MTOBEPXHOCTH
KOHYyCa

https://resh.edu.ru/subject/lesson/4903/start/22646/

54

ITmomans 00KOBOI
TTOBEPXHOCTH U
MOJTHOM
MTOBEPXHOCTH
KOHYCa

https://resh.edu.ru/subject/lesson/4903/start/22646/

55

CrepeomeTpuyeckue
3a/lauM Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHHE,
MIOCTPOCHUEM
CEUEHUH MUIHHIPA,
KOHyca

56

CrepeoMeTrpuueckue
3a/1a4uM Ha
J0Ka3aTeNbCTBO U
BBIYHCIICHUE,
MOCTPOCHUEM



https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

CEYEHUW LIUIUHAPA,
KOHYCa

57

[TpuxnagHeie
3a71a4M, CBSI3aHHbBIC
C UWJIMHAPOM

58

[TpuxnagHeie
3a7]a4M, CBSI3aHHbIC
C HWJIMHAPOM

59

Cdepa u map

https://resh.edu.ru/subject/lesson/5525/start/22875/

60

[Iepeceuenue
cdepsl 1 mapa ¢
IJI0CKOCTBIO.
Kacanue mapa n
chepsl TIOCKOCTHIO.
Buna u nzobpaxenue
mapa

https://resh.edu.ru/subject/lesson/5525/start/22875/

61

[Tepeceuenne
cdepsl 1 mapa ¢
IJI0CKOCTBIO.
Kacanue mapa u
cdepbl IOCKOCTHIO.
Bun u nzobpaxenue
mapa

https://resh.edu.ru/subject/lesson/5525/start/22875/

62

VYpaBHeHue chepsbl.
[Tnomane chepst u
e€ yacren

https://www.yaklass.ru/p/geometria/l11-
klass/ploshchad-poverkhnosti-tel-vrashcheniia-
10442/elementy-sfery-i-shara-uravnenie-sfery-
sechenie-shara-ploskostiu-9262

63

Cummerpus chepsl
U 1apa

https://www.yaklass.ru/p/geometria/11-
klass/ploshchad-poverkhnosti-tel-vrashcheniia-
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10442/elementy-sfery-i-shara-uravnenie-sfery-
sechenie-shara-ploskostiu-9262

64

Crepeomerpuieckue
3aJ1a4M Ha
JIOKa3aTeNbCTBO U
BBIYMCIICHHUC,
CBSI3aHHBIE CO
cdepoil u mapowm,
MMOCTPOCHUEM UX
CEUYEHUI
TJIOCKOCTBIO

65

CrepeomeTpuyeckne
3a/1au Ha
JT0Ka3aTelIbCTBO U
BBIYHCIICHHE,
CBSI3aHHBIE CO
cdepoii u mapowm,
MIOCTPOCHUEM UX
CEYECHMI
IJIOCKOCTBIO

66

[Ipuxnagaeie
3a/1auu, CBSI3aHHbIC
co cdepoii U mapom

https://www.yaklass.ru/p/geometria/l11-
klass/ploshchad-poverkhnosti-tel-vrashcheniia-
10442/elementy-sfery-i-shara-uravnenie-sfery-
sechenie-shara-ploskostiu-9262

67

IToBTOpEHME:
OKPYKHOCTb Ha
IJIOCKOCTH,
BBIUHCIICHUS B
OKPYKHOCTH,
CTaHJIapTHbIE



https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262
https://www.yaklass.ru/p/geometria/11-klass/ploshchad-poverkhnosti-tel-vrashcheniia-10442/elementy-sfery-i-shara-uravnenie-sfery-sechenie-shara-ploskostiu-9262

noo0us

68

Paznmuunsnie
KOMOWMHAIINH TEl
BpAIICHUS U
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/4906/start/84090/

69

3amauu o Teme
"Tenan
MTOBEPXHOCTH
BparnieHus"

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

70

3agauu 1o TeMe
"Tema n
MTOBEPXHOCTU
BpaieHus"

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

71

KonTposbHas
pabota "Tena u
MTOBEPXHOCTH
BpaieHus"

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

72

O0BEM TTUIMHApA.
Teopema 06 00BEME
MPSIMOTO IMJIUHJIpA

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

73

Brrunciaenue
00BEMOB TEJII C
MTOMOIIBIO
OMPEICIIEHHOTO
unterpana. O6bém
KOHyca

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

74

[Tmomanu 00KoBOI
U IIOJTHOU
MMOBEPXHOCTH

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



https://resh.edu.ru/subject/lesson/4906/start/84090/
https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria

KOHYyca

75

CrepeoMerpuueckue
3aJauM, CBSI3aHHBIC
C BBIYHCIICHHEM
00BEMOB IIHITMHIPA,
KOHyca

76

[IpuknanHsie
3a/1a4y 10 TeMe
"OO0BEMBI 1
TIJIOIIA TN
MoBepxHOcTEN Ten"

77

O6béM mapa u
IIapOBOTO CEKTOPA.
Teopema 00 00BEME
mapa. [lnomans
cdepsl.
CrepeomeTpuyeckue
3a/1auu, CBSI3aHHbIE
C BBIUMCIICHHEM
00BEMOB 11apa,
IapOBOTO CETMEHTA
Y IIapOBOTO CEKTOPa

https://resh.edu.ru/subject/17/

78

IIpuknagneie
3aJa4u 110 TEME
"O0BbéMBI TEN",
CBSI3aHHBIC C
00BEMOM 11apa U
TJIOMIAAbI0 CEepHl.
CooTHoIIeHUS



https://resh.edu.ru/subject/17/

MEXTY TUIOIIAIIMHU
IMOBEPXHOCTEN U
00BEMaMu
MMOJOOHBIX TEI

79

ITooOHbIe Tena B
MIPOCTPAHCTBE.
H3menenue o0néma
MIpHU OO0 H.
CrepeoMerpuueckue
3a7a4M, CBSI3aHHbBIE
C BBIYHCIIEHUEM
00BEMOB TEJI U
Ioniaaei
MOBEPXHOCTEN

https://resh.edu.ru/subject/17/

80

KonTposbHas
pabora "Ilnomamn
MOBEPXHOCTH U
00BEMBI KPYTJIIBIX

n

TCII

81

JBrkeHust
MPOCTPAHCTBA.
OTtoOpakeHus.
JIBH>KEHUS U
paBeHCTBO Quryp.
OO0111e cBolicTBa
JIBIKECHUN

https://resh.edu.ru/subject/lesson/2035/start/

82

Bunrel nBmkeHuit:
rapajuIeIbHbII
IIEPEHOC,



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/lesson/2035/start/

LIEHTpaJbHas
CUMMETpHS,
3epKajbHas
CUMMETpHS,
IIOBOPOT BOKPYT
IpsAIMOM

83

[IpeobpazoBanus
nono6us. [Ipsmas u
ctepa Diinepa

84

I'eomerpuueckue
3a/1a4y Ha
MPUMEHEHHE
JIBVKEHUS

https://resh.edu.ru/subject/lesson/2517/start/

85

KonTposbHas
pabota "BekTopsl B
npocrpasncrae"

86

O6o06maromee
noTopenue 11
HOHATUUA ¥ METOZOB
Kypca TeOMeTpUn
10-11 xmaccos,
cHUCTeMaTH3allns
3HAHUU:
"ITapaynenbHOCTh
MPSMBIX U
IJIOCKOCTEHN B
nmpocTpaHcTae”

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

87

Ob6o6maroree
noBropenue 11



https://resh.edu.ru/subject/lesson/2517/start/
https://www.yaklass.ru/p/geometria

MOHATUH U METOJIOB
Kypca reOMETpUH
10-11 xiaccos,
cUCTeMaTH3aLus
3HaHUi: "BekTopsl B
npocrpaHcTae”

88

O6o6maromee
noTopenue 11
MOHSTUN U METOJIOB
Kypca T€OMeTpuu
10-11 kmaccos,
CUCTEMaTH3aITUs
3HaHuM: "BekTopsl B
MIPOCTpaHCTBE"

89

O6o06maromee
noTopenue 11
HOHATUHA ¥ METOZOB
Kypca T€OMeTpuHr
10-11 xmaccos,
cHUCTeMaTH3aIlns
3HaHui: "O0bpeM
MHOTOIrpaHHuKa"

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

90

Oo6o01aromiee
noTopenue 11
MOHATHI U METOIOB
Kypca FreOMeTpHH
10-11 knaccos,
CHUCTeMaTH3aIlns
3HaHui: "O0beM



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

MHOTOTpaHHHUKa"

91

Oo6o6maroiee
noBTopenue 11
MOHSITHHA U METOJIOB
Kypca FreOMEeTpHH
10-11 xiaccos,
CcHUCTEeMaTH3aIHS
sHanui: "[Inomanu
MTOBEPXHOCTH U
00BEMBI KPYIJIBIX

n

TCII

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

92

O06o0maromee
noropenue 11
HOHATUHA ¥ METOZIOB
Kypca T€OMeTpUn
10-11 xmaccos,
CHCTEMAaTHU3allH
sgagui: "[lmomann
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX

n

TCII

93

HroroBasa
KOHTpOJIbHAs
pabota

94

HroroBasa
KOHTPOJIbHAS
pabota

95

[ToBTOpEHue,
00001eHNe U

https://resh.edu.ru/subject/17/
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https://resh.edu.ru/subject/17/

cUucreMaTrui3alusa
3HAHUI

96

Hcropus pazsutus
CTEpPEOMETPUHN KaK
HAYyKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
HUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus pazsutus
CTepEOMETPUHN KaK
HAyKU U €€ poJib B
pa3BUTUHI
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT Ul

98

Hcropus pazsutus
CTEPEOMETPUHU KAK
HAyKU U €€ POJib B
pa3BUTUHU
COBPEMEHHBIX
WH>XEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus passutus
CTEPEOMETPUHU KAK
HayKu U e€ poJib B




pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHH

100

Hcropus pazsutus
CTEpEOMETPUHN KaK
HAyKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

101

Uctopus pazputus
CTEPEOMETPUHU KAK
HAyKHU U €€ POJIb B
pa3BUTHH
COBPEMEHHBIX
VWHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHUI

102

Hcropus passutus
CTEPEOMETPUHU KaK
HAYKU U €€ pOoJib B
pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






