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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  MbIIUIEHHE,  (opMUpyeMoe  NpU  U3YUYEHUU
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 TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T€OMETPHUH, KaK COCTaBISIOLIEH MpeaMeTHOM obnactu «MareMaTtuka 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 UCIIOJIb30BAHUEM MAaTEMATUKH.

[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 MUPOM;

(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;

(¢opMupoBaHue  yMEeHHMs ~ BJaJ€Thb  OCHOBHBIMHU  MOHSATHUSIMH 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 YePTEkKax, MOJEISIX U B pEaAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

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

(dopMupoBaHuEe yMEHHUS BIaJETh METOAAMH JI0KA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHUHM MAaTEMATUUYCCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CHIOCOOHOCTEH 00y4aronuXcs, MO3HABATEIHHON aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHHH, KpUTHYHOCTH MBIIJICHUS, HHTEPECca 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, TMPOSIBICHUS  3aBUCUMOCTEH H  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 kmaccax, OTHOCHUTCS KO BCEM COJICPIKATEIbHBIM JIUHUSAM 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
IpOrpaMMbl, paclpeeNEHHbIM MO ToJaM OO0Yy4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYMATENBHO, 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 qans  guddepeHnmanuu  00ydeHHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéTtoM BbIOOpa Oynymel mpodeccun, obecrednBasi 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 pacnonokeHue NpsMBIX B TPOCTPAHCTBE: IepeceKaroniuecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
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 CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuienbHbIe
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

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

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAMKYIISAp 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 MPOCTPAHCTBE: YroJl MEXAY IPSMOU U ILIOCKOCTBIO, ABYIDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTIO YyIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ 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. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
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 MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
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: CIIOKECHUE
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: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
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 MockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPAaMHUIbl U KoHyca. O0BEM Mmapa u M1apoBOTo
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(epbl, 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, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| MepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

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

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapaulelbHBIA TIEPEHOC,
[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 OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOiiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH poccUiiCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHUE:

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

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yMEHHUS NPHUMEHATh MaTEMAaTUYECKHe 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccud U peanu30oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUECKUX 3HAHWM Jig peIIeHUs 3a1ad B 00JiacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKd W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIIECIOBATEIIBCKYIO JEATeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXAYy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIIHNE, YCIOBHBIE;

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

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBO/IbI;

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

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

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs pelIeHUs 3a/1a4H;

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

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

OLICHUBATh HaAEKHOCTD uHbOpMaITIH o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHHUsS, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIEeHUs, COTMOCTAaBIATh CBOU CYXJACHUS C CYXICHHSIMH APYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (GOpMAT BBICTYIUICHHS ¢ Yy4E€TOM 3aJad
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, apryMEeHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOINPOBEPKH, CAMOKOHTPOJISL TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

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 KOMAHIHOM U WHAWBUIYAJTBHOU
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 TPYNIOBHIX ¢opmax padoThl (0O0CYXIeHHUs, 0OMEH MHEHHIA,
«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 B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

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

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHH MU CICACTBUS W3 HUX MPU PEHICHUHU
T€OMETPUYECKUX 3a/1a4;

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 TPOCTPAHCTBE, MEXKIY NPSIMOU 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 CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMU, BBIIOJIHATH
(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 ONEpPUPOBATh MOHATUSMU: CUMMETPHS B MIPOCTPAHCTBE, LIEHTD,
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 pelmarh 3aJauyd Ha JO0KAa3aTeJbCTBO MATEMAaTHYECKHX OTHOLICHUN W
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUECKUX 3a/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
aHAJM3HPOBATH PEAbHbIE CUTyallud, MPUMEHATh W3YUYEHHbIE MOHSATUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpEeM, ammaparta aareOpbl, pemarh MPaKTHYEeCKUE 3a7adyw,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO OINEpPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C IMUIMHJIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

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

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

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 MOHATUIMH, CBS3aHHBIMU C KOMOMHALMSIMHU 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, BBINOJIHATh (BBIHOCHBIE) IUIOCKUE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NpPe/CTABICHHYIO 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 IUIOCKOCTSIMU, BBIUYMCICHUE PACCTOSIHUWA OT TOYKM [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATHh M300paXKCHUs] MHOTOTPAHHMKOB U TN BpAIICHHUS TIPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO U NEPNEeHANKYISIPHO OCH), CEYEHUsI KOHYyca (mapaiesbHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeoMeTpUYecKre (HaKThl ISl PEIICHHUS CTEPEOMETPUUYECKUX
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 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [{OK
1 B 2 1
BEAICITHE B CTCPEOMETPHIO 3 0 https://lesson.edu.ru/02.3/10
5 B3anMHO€ pacnosioxkeHue npsiMbIX B 6 1 0 bubnuoreka [IOK
MIPOCTPAHCTBE https://lesson.edu.ru/02.3/10
3 [TapamiensHOCTE NPSMBIX U IJIOCKOCTEN B 8 0 0 bubnuoreka [JOK
MIPOCTPAHCTBE https://lesson.edu.ru/02.3/10
4 [TepnieHAMKYASIPHOCTD NPSIMBIX U o5 0 0 bubnuoreka [JOK
IJTIOCKOCTEMN B MPOCTPAHCTBE https://lesson.edu.ru/02.3/10
bu6mmoreka [IOK
> YIJIBL i pacCTOSHILA 16 1 0 https://lesson.edu.ru/02.3/10
bu6mmoreka [JOK
6 M 7 1 0
HOTOTPAREHIT https://lesson.edu.ru/02.3/10
bu6mmoreka [JOK
7 B 12 0 0
CKTOPHL B HpOCTpaHeIBe https://lesson.edu.ru/02.3/10
[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus bubnnoreka [JOK
8 . 5 2 0
3HaHUU https://lesson.edu.ru/02.3/10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 A 1 1
HaTIHECKAsd TEOMETPHA > 0 https://lesson.edu.ru/02.3/11
9 [ToBTOpEHue, 06001meHne U 15 1 0 bubnuorexa [JOK
CUCTEMATH3AINA 3HAHUHI https://lesson.edu.ru/02.3/11
N bubmuorexa [JOK
3 006 17 1 0
bEM MHOTOTpatHiia https://lesson.edu.ru/02.3/11
bu6moreka [IOK
4 T 24 1 0
©/1a BpAIlCHIT https://lesson.edu.ru/02.3/11
5 [Tmomaau moBepXHOCTU U 0OBEMBI 9 1 0 bu6mmoreka [IOK
KPYIJIBIX TEN https://lesson.edu.ru/02.3/11
bu6mmoreka [IOK
6 5 1 0
Hlpriceria https://lesson.edu.ru/02.3/11
[ToBTOpEeHUE, 0600IICHNE 1 bubnuoreka [JOK
7 N 17 2 0
cUcTeMaTU3aIys 3SHaHUH https://lesson.edu.ru/02.3/11
OBILIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME 102 8 0



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
‘:;11 Tema ypoka Bcero Kontpoabusie | Hpaxririeckie i[:;:eﬂnﬂ zgg)a22§:Tenbﬂble
padoTsbI padoThI pecypest

OcHOBHBIE TIpaBUIIa U300PAKEHHS HA

1 PHEYHIE IUTOCROCTH, HApalICTIbHBIX 1 0 0 https://lesson.edu.ru/02.3/10
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka
[TonsiTHs cCTEpEOMETPHH: TOUKA,
MpsiMast, TNIOCKOCTh, IPOCTPAHCTBO.

2 OcHoBHBIC NpaBia H300pakeHIA Ha 1 0 0 https://lesson.edu.ru/02.3/10
PHUCYHKE MJIOCKOCTH, apaJljIeIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka
[onsiTus: nepecexaronyecs

3 IIJIOCKOCTH, TIEPECEKAIONTUECs MpsMast 1 0 0 https://lesson.edu.ru/02.3/10
U IUIOCKOCTb; MOJIyIIPOCTPAHCTBO
[onsiTus: nepecexaronyecs

4 IIJIOCKOCTH, TIEPECEKAIONIUecs MpsMast 1 0 0 https://lesson.edu.ru/02.3/10
U TUIOCKOCTb; MOJIyIIPOCTPAHCTBO
MHororpaHH1KH, H300paKeHne

5 MIPOCTENIINX IPOCTPAHCTBEHHBIX 1 0 0 https://lesson.edu.ru/02.3/10
¢buryp, HecylecTBYIOIUX 0ObEKTOB

6 Muororpanici, Hsopaerie 1 0 0 https://lesson.edu.ru/02.3/10

npo CTEHIINX MMPOCTPAHCTBCHHBIX
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¢buryp, HecyIecTBYIOIMUX 0ObEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBUS U3 HUX

https://lesson.edu.ru/02.3/10

AXCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

https://lesson.edu.ru/02.3/10

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus n3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U INIOCKOCTEN B
npocTtpancTBe. O603HAUCHUSI IPSMBIX
M TIJIOCKOCTEH

https://lesson.edu.ru/02.3/10

10

N300paxkenue ceueHni mupamMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJISAT
yepe3 ux péopa. M3obpaxenune
nepeceyeHus MOJTy4YeHHBIX
IJI0CKOCTeH. PackpammBanue
MMOCTPOCHHBIX CEYEHUI Pa3HBIMU
L[BETaMU

https://lesson.edu.ru/02.3/10

11

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
repeceyeHus MOJTy4eHHBIX
miockocteil. PackparmBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU
1[BETaMU

https://lesson.edu.ru/02.3/10

12

N306paxenue ceueHuil nupaMmusl,
Ky0a ¥ PU3MbI, KOTOPbIE TPOXOSAT
yepes ux péopa. M3obpaxenue
IIEpECEUCHUS TIOJTyYEHHBIX
IJI0CKOCTeN. PackpammuBanue

https://lesson.edu.ru/02.3/10



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

IMOCTPOCHHBIX CEUCHUH pa3sHbIMU
OBCTaMH

13

N3o0pakenue ceueHuil mipaMupl,
Ky0a ¥ PU3MBbI, KOTOPBIE TPOXOIST
gepes ux péopa. M3o0paxenue
NEpCCCUCHUS MMOJTYIYCHHBIX
IJI0CKOCTEN. PackpammBanue
IIOCTPOCHHBIX CeYeHUH Pa3sHbBIMU
nBE€TaMun

https://lesson.edu.ru/02.3/10

14

Merton cneoB sl MOCTPOEHUS
CEUYEeHUN

https://lesson.edu.ru/02.3/10

15

Merton crneoB 1S HOCTPOEHUs
ceueHuil. CBoiicTBa nepecevyeHnit
NPSAMBIX U IIOCKOCTEN

https://lesson.edu.ru/02.3/10

16

Merton crienoB 1Sl HOCTPOSHUS
ceuenuii. CBOMCTBA MEpECEUCHUI
NPSAMBIX U IIOCKOCTEN

https://lesson.edu.ru/02.3/10

17

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM TouKaM Ha pEopax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aMMch M1aroB MOCTPOCHUS

https://lesson.edu.ru/02.3/10

18

[TocTpoenue ceueHuii B mupaMu/Ie,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aIUCh I1aroB MOCTPOCHUS

https://lesson.edu.ru/02.3/10

19

IToctpoenue ceuenuil B nupamue,
KyOe 1o TpéM Toukam Ha pébpax.
Co31aHne BBIHOCHBIX YepTexXel U
3aIUCh 1IAr0B MOCTPOCHUS

https://lesson.edu.ru/02.3/10
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20

[TocTpoeHue ceuenuii B nupamu/e,
KyOe 1o TpéM Toukam Ha pEbpax.
Co3ziaHue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

https://lesson.edu.ru/02.3/10

21

[ToBTOopenue mnanumerpun: Teopema
O MPOMMOPUHUOHAJIIBHBIX OTPE3KaAX.
[Tono6ue TpeyroabHUKOB

https://lesson.edu.ru/02.3/10

22

[ToBTOopenue mnannmerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4YepTexax. Mcropus
Pa3BUTHSA TITAHUMETPHUH U
CTEPEOMETPUHU

https://lesson.edu.ru/02.3/10

23

Kourpoasaas padbora "AKCHOMBI
p p
crepeoMerpun. Ceuenus"

https://lesson.edu.ru/02.3/10

24

B3aumHoe pacnosoxeHue npsmbIx B
npoctpaHcTBe. CKpeuuBaouInecs
npsamsie. [Ipu3znaku
CKPEILMBAIOIIUXCS MPSMBIX.
[TapannenbHble NpsSIMbIE B
MIPOCTPAHCTBE

https://lesson.edu.ru/02.3/10

25

Teopema o cymecTBOBaHUM U
€MHCTBEHHOCTH IPSIMOM
napajyieIbHON TAaHHOU MPSIMOi,
MPOXOJAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAalllel Ha
JAHHOU npsiMou. Jlemma o
MePECCUCHNH NapaIeIbHBIX IPSIMBIX
IIJIOCKOCTBIO

https://lesson.edu.ru/02.3/10

26

[TapannenbHOCTb TPEX MPSIMBIX.

https://lesson.edu.ru/02.3/10
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TeopeMa o TpEX mapajIEaIbHbIX
npsMbIX. Teopema o
CKPEILMBAIOIIUXCS PSMBIX

27

[TapannenpHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJLICILHOTO
npoektupoBanus. M3o0paxenue
pasHbIX (GUTyp B MapayiebHON
MPOEKINH

https://lesson.edu.ru/02.3/10

28

[enTpanbHas mpoekuus. Yroic
COHAIPaBJICHHBIMA CTOPOHAMH. YTOJI
MEXAY NPSIMbIMU

https://lesson.edu.ru/02.3/10

29

3amauu Ha I0KA3aTeIbCTBO U
HCCIIEIOBaHNE, CBSI3aHHBIE C
PacIoJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

https://lesson.edu.ru/02.3/10

https://fipi.ru/ege

30

[TonsTHA: MapaJUIETbHOCTh NPSIMOI 1
IJIOCKOCTH B mpocTpaHcTBe. [IpusHak
MapajuieIbHOCTU MPSAMOU U
mwiockocTu. CBoiicTBa
MapajuieIbHOCTU MPSMOU U
IJI0CKOCTH

https://lesson.edu.ru/02.3/10

31

I'eomerpuueckue 3a1a4u Ha
BBIUMCIIEHUE U JOKA3aTeNIbCTBO,
CBSI3aHHBIE C N1aPAJUIEIBHOCTbHIO
IPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

https://lesson.edu.ru/02.3/10

https://fipi.ru/ege

32

ITocTpoenue ceueHus, MpOXOAsILEro
4yepes JAHHYIO NPAMYIO Ha YEPTEKE U
MapajuIeIbHOTO APYTOU MPSMON.

https://lesson.edu.ru/02.3/10

https://fipi.ru/ege
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Pacuér oTtHOILIEHUI

33

[TapamiensHas npoekuus,
IMPUMCHCHUC I ITOCTPOCHU A
CeueHHi Ky0Oa 1 mapaJuiesenuIea.
CpoiicTBa napajienenuneaa u
IIPU3MBI

https://lesson.edu.ru/02.3/10

34

[TapannensHblie mnockoctu. [lpusnaku
MapajuieIbHOCTH JBYX IJIOCKOCTEH

https://lesson.edu.ru/02.3/10

35

TeopemMa o nmapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJAIIEN Yepe3 TOUKY, HE
MIPUHAIIEKALTYIO0 TaHHOM MJI0CKOCTH
U CJIEJICTBUSA U3 HEé

https://lesson.edu.ru/02.3/10

36

CBolicTBa napauiesibHbIX
IJIOCKOCTEH: 0 MapauieTbHOCTH
MPSIMBIX TIEpECceUeHus Mpu
MepeceyeH ! IBYX MapayijiesbHbIX
IJIOCKOCTEHN TpeThen

https://lesson.edu.ru/02.3/10

37

CaolicTBa napauiesibHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKITIOUEHHBIX MEXKTY
napauieNbHBIMU IJIOCKOCTSMU; O
MepeceyeHN  MPSMOM C IBYMsI
napayuieNbHBIMU IIOCKOCTAMU

https://lesson.edu.ru/02.3/10

38

[ToBTOpenue: Teopema [udaropa Ha
IIJIOCKOCTH

39

HOBTOpeHI/ICZ TPUTOHOMETPUS
IpsAMOYT'OJIbHOTO TPCYTOJIbHHUKA
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40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuielenune1a

https://lesson.edu.ru/02.3/10

41

Borunicnenue 1iamH oTpe3koB B KyOe U
MIPSIMOYT'OJIBHOM I1apajulelIeuIe1e

https://lesson.edu.ru/02.3/10

42

[lepneHIUKYISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

https://lesson.edu.ru/02.3/10

43

[lepneHIUKyYISIPHOCTD NPSAMOU U
mockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

https://lesson.edu.ru/02.3/10

44

Teopema o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOISIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U NEPIICHIUKYIIPHON
K IJIOCKOCTH

https://lesson.edu.ru/02.3/10

45

[InockocTu U neprneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

https://lesson.edu.ru/02.3/10

46

[InockocTu U neprneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

https://lesson.edu.ru/02.3/10

47

[lepnieHuKynsAp U HAKIOHHAS.
[TocTpoenue nepneHAuKyIsIpa u3
TOYKH Ha MPSIMYIO

https://lesson.edu.ru/02.3/10

48

[leprieHauKynsp U HAKJIOHHASL.
ITocTpoenue nepneHauKymsapa us3
TOUYKHU Ha MPSIMYIO

https://lesson.edu.ru/02.3/10

49

Teopema o Tpéx nmepneHAUKyIApax

https://lesson.edu.ru/02.3/10
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(mpsimast u oOpaTHast)

Teopema o0 TpEX nepHEeHAMKYIIAPAX

50 https://lesson.edu.ru/02.3/10
(mpsimast u oOpaTHast)

51 Yron Mmexay CKpelBaroIIMUCS https://lesson.edu.ru/02.3/10
MPSIMBIMU https:/fipi.ru/ege
[Touck nmeprneHIuKYISIPHBIX TPSIMBIX C

52 MOMOIIBIO TTEPITEHIUKYIISIPHBIX https://lesson.edu.ru/02.3/10
IIJIOCKOCTEMN

53 OpToroHaiabHOE MPOCKTUPOBAHUE https://lesson.edu.ru/02.3/10
[TocTpoenue ceuenuii Kyoa, MpU3MBlI,

o4 MPaBUIILHOM UPaMHIbI C TOMOLIBIO https://lesson.edu.ru/02.3/10
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBlI,

55 MPaBUWILHON TUPAMUJIBI C TIOMOIIIBIO https://lesson.edu.ru/02.3/10
OPTOTrOHAJIBLHOW MPOEKIUU
CummMeTpus B MPOCTPAHCTBE

56 OTHOCHTEILHO HHOCKOSTH' https://lesson.edu.ru/02.3/10
[Tnockoctu cummerpuii B
MHOTOTPaHHUKAX
[Ipu3Hak nepneHIuKyIspHOCTH

57 MPSAMOU U TIJIOCKOCTH KakK CIEJICTBUE https://lesson.edu.ru/02.3/10
CUMMETPUHU

58 Hp aBHnLHIfe MHOrOTpaHHHKH. PacCr https://lesson.edu.ru/02.3/10
PacCTOSIHUIN OT TOYKHU JI0 MJIOCKOCTH

59 IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér https://lesson.edu.ru/02.3/10
pacCTOSIHUNA OT TOYKH JI0 TIIOCKOCTH https://fipi.ru/ege

50 CriocoObI OMTyCTUTh https://lesson.edu.ru/02.3/10

NEpUCHAUKYIIAPBI: CHMMCTPUS, CABUT

https://fipi.ru/ege
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TOYKH 110 NapaJUICIIBHON IIPAMOM

CaBur no HenapauieabHON IPSIMOH,

https://lesson.edu.ru/02.3/10

61 U3MEHEHUE PACCTOSHUN https:/fipi.ru/ege
KonTtponsHas padora "B3anmuoe

62 PacroJioKeHue NPSAMbIX U https://lesson.edu.ru/02.3/10
IIJIOCKOCTEH B IIpocTpaHcTBE"
[ToBTOpEHME: YyroJI MEeX Iy NPSIMBIMU

63 Ha IJIOCKOCTH, TPUTOHOMETPHS B https://lesson.edu.ru/02.3/10
IIPOU3BOJILHOM TPEYTOJIbHUKE, https:/fipi.ru/ege
TeopemMa KOCUHYCOB
[ToBTOpEHME: YrOT MEKT

64 CerI]HI/)IBaIOHII}:Ii/II/ICSI Hpm}/IIHMH 5 https:// It_as§on.edu.ru/02.3/10

https://fipi.ru/ege

MPOCTPAHCTBE
I'eomeTpuueckue MeTo b1

65 BBIYUCIICHUS YTJIa MKy IPSMBIMH B https://lt_as§on.edu.ru/02.3/10

https:/fipi.ru/ege

MHOTOTpaHHUKAX

66 Z[ByrgaHHHH yroit. CBOHCTBO https://lesson.edu.ru/02.3/10
JUHENHBIX YTJIOB ABYTPAHHOTO yria
[lepnieHiuKyngpHBIE MJIOCKOCTH.

67 CBoiicTBa B3aMMHO https://lesson.edu.ru/02.3/10
MIePIEeHIUKYISAPHBIX MIOCKOCTEH
[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi

68 MepeceyeHus IBYyX MI0CKOCTeN https://lesson.edu.ru/02.3/10
MEePIEHIUKYISIPHBIX TPEThEN
MIJIOCKOCTH

69 HlpsvoyrosbHEL Mapanenenies; https://lesson.edu.ru/02.3/10

Ky0; U3MEpeHuUs, CBOIICTBa
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IPSIMOYTOJIBHOTO MapauleIeuIeaa

Teopema o quaroHayu

70 MPSIMOYT'OJIBHOTO MapaJulelIeIAIe1a U https://lesson.edu.ru/02.3/10
CICACTBUE U3 HEE
CrepeomMeTpriecKue U MPUKIaIHbIC
3a/1auu, CBSI3aHHBIE CO B3aUMHBIM

71 g https://lesson.edu.ru/02.3/10
PaCIOIOKEHUEM MPSIMBIX U
TIJIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIINECS

P P https://lesson.edu.ru/02.3/10

72 MpsIMbIE, TTApATIJIETHHBIC TIJIOCKOCTH B .

https:/fipi.ru/ege
CTaHJAPTHBIX MHOTOTPAaHHUKAX
[Tapa mapannenpHBIX TIIOCKOCTEH HA
CKPEITUBAIOIINXCS MPSMBIX,

73 aI(:CTOﬂHI/Ie MesK P https://lesson.edu.ru/02.3/10
p o https:/fipi.ru/ege
CKpELIMBAIOIINMUCS IPSIMBIMU B
MIPOCTBIX CUTYALUAX

74 PaccrostHue OT TOYKH 40 IIOCKOCTH, https://lesson.edu.ru/02.3/10
paccTosiHue OT MPSMOM JI0 TIIIOCKOCTH https://fipi.ru/ege
BrrunciieHue paccToAHUI MEX Ty

75 CKPEIIMBAIOIIUMHUCS TPSMBIMHU C https://lesson.edu.ru/02.3/10
MOMOIBIO TIEPIICHIUKYIISIPHOM https://fipi.ru/ege
IIJIOCKOCTH
TpéxrpanHblid yroj, HEpaBeHCTBA s

76 TpexrpaHHsbIX yrioB. Teopema https://lesson.edu.ru/02.3/10
[Tudaropa, TeopeMbl KOCUHYCOB U https:/fipi.ru/ege
CUHYCOB JIJIs1 TPEXTPAHHOTO YTIJia

77 DnemMeHTHI chepuuecKoil reOMEeTPHH: https://lesson.edu.ru/02.3/10

T€OAC3NYCCKHUE JIMHUH Ha 3emite

https://fipi.ru/ege
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KonTponsHas padorta "YTiisl u

78 " https://lesson.edu.ru/02.3/10
paccTosiHUs
79 Cucremaru3zanus 3HaHUN https://lesson.edu.ru/02.3/10
"MHOTOIrpaHHUK U €T0 3J€MEHTHI" https:/fipi.ru/ege
80 [Inpamua. Bunael nupamua. https://lesson.edu.ru/02.3/10
[IpaBuibHas nupaMuia https:/fipi.ru/ege
81 [Ipusma. IIpsamas u HakIOHHAS https://lesson.edu.ru/02.3/10
npusMmsl. [IpaBunbpHas npuzma https:/fipi.ru/ege
[IpsiMot mapaienenunen,
82 A rp— https://lesson.edu.ru/02.3/10
PAMOYT P & https://fipi.ru/ege
Ky0
83 Brinykibsie MHOTOrpaHHuKU. Teopema https://lesson.edu.ru/02.3/10
Diinepa https://fipi.ru/ege
B € MHOTorpa . Teopema
84 9;111;/?511_[ IZEHJZBEEI:;IHKH pem https://lesson.edu.ru/02.3/10
pa- 11p https://fipi.ru/ege
MOJIYTPaBUIIbHBIE MHOTOTPAaHHUKHU
85 'IfOHTpOHBHaﬂ pa6?Ta https://lesson.edu.ru/02.3/10
MHororpaHHuKu
86 [TonsiTue BekTOpa Ha MJIOCKOCTU U B https://lesson.edu.ru/02.3/10
MPOCTPAHCTBE https://fipi.ru/ege
87 CyMMA BEKTODOR https://lesson.edu.ru/02.3/10
™ P https://fipi.ru/ege
88 PAsHOCTE BEKTODOR https://lesson.edu.ru/02.3/10
P https://fipi.ru/ege
89 IbaBIIO HabAIeTeMIe https://lesson.edu.ru/02.3/10
P © TapaJIIeeImea https://fipi.ru/ege
90 YMHOK€EHNE BEKTOPa Ha YHUCIIO https://lesson.edu.ru/02.3/10
91 PaznoxeHnue BekTopa 1o 0aszucy Tpéx https://lesson.edu.ru/02.3/10



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://fipi.ru/ege
https://lesson.edu.ru/02.3/10
https://fipi.ru/ege
https://lesson.edu.ru/02.3/10
https://fipi.ru/ege
https://lesson.edu.ru/02.3/10
https://fipi.ru/ege
https://lesson.edu.ru/02.3/10
https://fipi.ru/ege
https://lesson.edu.ru/02.3/10
https://fipi.ru/ege
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://fipi.ru/ege
https://lesson.edu.ru/02.3/10
https://fipi.ru/ege
https://lesson.edu.ru/02.3/10
https://fipi.ru/ege
https://lesson.edu.ru/02.3/10
https://fipi.ru/ege
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

BEKTOPOB, HE JICKAIUX B OJHOU

IUIOCKOCTH
92 CkansipHO€ TPOU3BEACHUE 1 0 0 https://lesson.edu.ru/02.3/10
B
93 PIHUCIICHIE YIJIa MEAULY BEKTOpaMH 1 0 0 https://lesson.edu.ru/02.3/10
B IIPOCTPAHCTBE
94 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1 0 0 https://lesson.edu.ru/02.3/10
95 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1 0 0 https://lesson.edu.ru/02.3/10
96 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1 0 0 https://lesson.edu.ru/02.3/10
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 0 0 https://lesson.edu.ru/02.3/10
O00011IeHNEe U CUCTEMATU3 AL https://lesson.edu.ru/02.3/10
98 N 1 0 0 .
3HAaHUU https://fipi.ru/ege
O00011eHNe U CUCTEMATU3 AL https://lesson.edu.ru/02.3/10
99 N 1 0 0 .
3HAaHUU https://fipi.ru/ege
https://lesson.edu.ru/02.3/10
100 Hrorosas koHTpoJbHAs paboTa 1 1 0 https://fipi.ru/eqe
https://lesson.edu.ru/02.3/10
101 Hrorosas koHTpoJIbHAs paboTa 1 1 0 https://fipi.ru/ege
O0001IeHrEe U cUCTEMATU3 AL https://lesson.edu.ru/02.3/10
102 N 1 0 0 "
3HAHUN https://fipi.ru/ege
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Kontposbusbie | IIpakTnyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[ToBTopenue Tems! "KoopauHartsl
https://lesson.edu.ru/02.3/11
1 BEKTOpa Ha IUIOCKOCTH H B 1 0 0 e
" https:/fipi.ru/ege
MPOCTPAHCTBE
9 [ToBTOpenue Tems! "CkansgpHoe 1 0 0 https://lesson.edu.ru/02.3/11
MIPOU3BEICHUE BEKTOPOB" https:/fipi.ru/ege
[ToBTOpenue Temsl "Beruncienue
3 18 MESKILY BEKTODAMIL B 1 0 0 https://lesson.edu.ru/02.3/11
T o N P https:/fipi.ru/ege
MIPOCTPAHCTBE
[ToBTOpeHue TeMol "YpaBHEHNE
4 N — 1 0 0 https://lesson.edu.ru/02.3/11
p " poxoil pes https://fipi.ru/ege
TOYKH
5 YpaBHEHHE MIOCKOCTH, HOpMaJIb, 1 0 0 https://lesson.edu.ru/02.3/11
YpaBHEHHE IIJIOCKOCTH B OTPE3KaX https://fipi.ru/ege
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 0 0 https://lesson.edu.ru/02.3/11
yYpaBHEHUE IJIOCKOCTH B OTPE3Kax https:/fipi.ru/ege
7 BeKTODHOE IPOM3EEICHILE 1 0 0 https://lesson.edu.ru/02.3/11
p P a https:/fipi.ru/ege
Tumeii o
8 VIHCHHRIC HEPABCHOTRA, THHOIHEO® 1 0 0 https://lesson.edu.ru/02.3/11
MIPOrpaMMUPOBAHUE
e .
9 HHCHHRIC HCPABCHUTRA, JMHCHHOD 1 0 0 https://lesson.edu.ru/02.3/11
MIPOrpaMMUPOBAHUE
10 AHanuTHYECKHUE METO/Ibl pacuéTa 1 0 0 https://lesson.edu.ru/02.3/11



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

yrila MeX1y NpsIMBIMHU B
MHOT'OIPaHHUKAX

https://fipi.ru/ege

AHaTUTHYECKHE METOIbI pacuéTa

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

11 a Me 0CKOC .
YT MY TOCKOCTAMA B https://fipi.ru/ege
MHOFOFpaHHI/IKaX

12 @opMmyita pacCTOSIHUSA OT TOYKH J10 https://lesson.edu.ru/02.3/11
IIJIOCKOCTH B KOOPJAMHATAX https:/fipi.ru/ege

13 HaxosxieHne pacCcTosHUM OT TOUKH https://lesson.edu.ru/02.3/11
710 TIJIOCKOCTH B KyOe https://fipi.ru/ege
Haxoxnenue pacctosiHul OT TOYKH

14 o 10CKOCTI B [IDABIILHOMN https://lesson.edu.ru/02.3/11
A p https:/fipi.ru/ege
IpaMuJIe
Kourpoasaas pabora

15 " P P " https://lesson.edu.ru/02.3/11

AHanuTH4EeCKasi TeOMETPUS

CeueHnst MHOTOIPAHHUKOB:

16 P https://lesson.edu.ru/02.3/11
CTaHJapTHBIE MHOTOTPAaHHUKHU
CeueHust MHOTOIPAHHUKOB: METO

17 P g https://lesson.edu.ru/02.3/11
CIIEOB
CeueHnss MHOTOTPAHHUKOB:

18 CTaHJAPTHBIE TIJIOCKOCTH, https://lesson.edu.ru/02.3/11
MePECEUYCHHS PSIMBIX U TJIOCKOCTEH
[TapamiensHble IPSIMBIE U

19 p p https://lesson.edu.ru/02.3/11
IJIOCKOCTH: TTapaJlJIeIbHbIC CCUCHUS
R https://lesson.edu.ru/02.3/10

20 p p . https://lesson.edu.ru/02.3/11
MJIOCKOCTH: pacd€T OTHOIICHHM e

https://fipi.ru/ege
21 [TapamienpHble IpsMBIE U https://lesson.edu.ru/02.3/10

TINIOCKOCTH: YI'JIBI MCKIY

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

https://fipi.ru/ege

[lepneniuKynsspHbIE MIPSIMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl

https://lesson.edu.ru/02.3/10

22 MEPIEHIUKYIIPHBIX MNIOCKOCTEN 1 https://lesson.edu.ru/02.3/11
IPSIMBIX, CAMMETPHUH https://fipi.ru/ege
MHOTOTPaHHUKOB
[TepienaAuKynsApHBIE TPSIMBIE U https://lesson.edu.ru/02.3/10

23 TJIOCKOCTH: TEOpEMa O TPeX https://lesson.edu.ru/02.3/11
MEPIEHIUKYIIpax https:/fipi.ru/ege
[TepnienauKynsIpHBIE TPSIMBIE U https://lesson.edu.ru/02.3/10

24 TMIOCKOCTH: BEIYMCIICHUS JUTHH B https://lesson.edu.ru/02.3/11
MHOTOTPaHHUKAX https:/fipi.ru/ege
[ToBTOpEHME: IomaIN

25 MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI https:/fipi.ru/ege
TJI0IA IeH, COOOpaKeHHMS IO 100Us
[ToBTOpEeHuE: mIomagn

26 MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI https:/fipi.ru/ege
TJIOIAIeH, COOOPaKEHHMS IO 100Us
[ToBTOpEHue: miomaau

27 MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI https:/fipi.ru/ege
TJIOIAIeH, COOOPaKEHHMS IO 100Us
[Tnomaau cedyeHnii MHOTOTPaHHUKOB:

28 TJIONIAU TTIOBEPXHOCTEM, pa3pe3anus https://fipi.ru/ege
Ha 4acTH, COOOpakeHUsI 110100Us
[Tnomaay cedyeHnii MHOTOTPaHHUKOB:

29 IIJIOIAIU [TOBEPXHOCTEN, Pa3pe3aHus https://fipi.ru/ege
Ha 4acTH, COOOpaKEHHUsI 1T0I00US

30 KonTtponrHas padota "[loBTopenue: https://lesson.edu.ru/02.3/10
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MHOTOTPAaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

O0BéM Tena. O0BeM

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

31 .
IIPSIMOYT'OJIBHOTO MapaJulelICINIe1a https:/fipi.ru/ege
39 3anaun 00 yaBOoCHHH Ky0a, O https://lesson.edu.ru/02.3/11
KBaJIpaType Ky0a; 0 TPUCEKIUH yTiia https://fipi.ru/ege
CrepeomeTpuiecKkue 3a/1auu,
" https://lesson.edu.ru/02.3/11
33 CBSI3aHHBIE C 00BEMOM -
https://fipi.ru/ege
MPSIMOYTOJILHOTO TMapasuIeieuIe 1a
[Ipuknagneie 3a1a4u, CBSI3aHHBIE C
N https://lesson.edu.ru/02.3/11
34 BBIUHCIICHUEM 00bEMA .
https://fipi.ru/ege
MPSIMOYTOJIFHOTO TapasuIeIeIUIIe /1a
35 OBLEM TIDAMOM IDHAMEL https://lesson.edu.ru/02.3/11
P P https:/fipi.ru/ege
CrepeomeTpuyecKkue 3a1auu,
. https://lesson.edu.ru/02.3/11
36 CBSI3aHHBIE C BBIUMCIICHUEM 00BEMOB .
N https:/fipi.ru/ege
MPSIMOM TTPU3MBI
37 [Ipuxknagneie 3a1auu, CBsI3aHHBIE C https://lesson.edu.ru/02.3/11
00BEMOM TIPSAMOI TIPU3MBI https://fipi.ru/ege
Brruucnenue o0EMOB Te €
38 MOMOIIBIO OTIPEACIEHHOTO https://lesson.edu.ru/02.3/11
unTerpana. O0bEM HaKIIOHHON https://fipi.ru/ege
MIPU3MBI
Brruncienue o0bEMOB Te €
39 S https://lesson.edu.ru/02.3/11
B P I,[_ https:/fipi.ru/ege
uHTerpana. O0bEM MUpaMuIbI
40 ®opmyna 00bEMa MUPaMHIBL. https://lesson.edu.ru/02.3/11

OTtHoleHNe 00bEMOB TUPAMU] C

https://fipi.ru/ege
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o0mmmM yriom

®opmyna 00bEMa MUPaAMHUIBL.

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

41 .
OTtHomeHne 00HEMOB TUPAMHU]T C https:/fipi.ru/ege
o0mmM yriom
CrepeomeTpuiecKue 3a/1auu,
.. . https://lesson.edu.ru/02.3/11
42 CBsi3aHHBIE ¢ 00bEMaMU HAKIIOHHOM .
https:/fipi.ru/ege
MIPU3MBI
43 CrepeomeTpuiecKkue 3a/1au, https://lesson.edu.ru/02.3/11
CBsI3aHHbIE C 00bEMaMU TUPAMU/IBI https:/fipi.ru/ege
[TpuknagHeie 3a1a4u MO TEME
" .. " https://lesson.edu.ru/02.3/11
44 OOBEMEBI Ten", CBSI3aHHBIE C -
. N https://fipi.ru/ege
00BEMOM HAKJIOHHON TIPU3MBI
[IpuknagHeie 3a1a4u MO TEME
" N " https://lesson.edu.ru/02.3/11
45 OOBEMEI Ten", CBA3aHHEIC C -
i https://fipi.ru/ege
00BbEMOM MMUPAMU/TBI
46 [Ipumenenne 00bEMOB. Beruncnenue https://lesson.edu.ru/02.3/11
paccTOsIHUA 10 TIOCKOCTH https://fipi.ru/ege
K 6ota "O0BE
47 OHIPOIIbHA pa}' ora LORe https://lesson.edu.ru/02.3/11
MHOTOTpaHHUKA
HunuHapudeckas TOBEPXHOCTb,
48 oOpa3ymolne HUIHHIPUIECKON https://lesson.edu.ru/02.3/11
MTOBEPXHOCTHU
Hununap. Ipsamoit kpyroBoi
49 nunuHap. [Tnomane moBepxHocTu https://lesson.edu.ru/02.3/11
HWIHHIpA
Konnueckast moBepXHOCTb,
P . https://lesson.edu.ru/02.3/11
50 oOpasyromne KOHUYECKOH

nosepxHoctu. Konyc

https://fipi.ru/ege
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CeucHue KOHYCa IIJIOCKOCThIO,

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

51 g -
MapaJIENbHOM IIOCKOCTH OCHOBAHUS https://fipi.ru/ege
VYceuénnsiit konyc. M3o0paxenue

52 Y P https://lesson.edu.ru/02.3/11
KOHYCOB 1 YCCUCHHBLIX KOHYCOB
[Tnomanas 60KOBOM MOBEPXHOCTH H

53 muﬂ P https://lesson.edu.ru/02.3/11
TOJTHOM IMMOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U https://lesson.edu.ru/02.3/11
IIOJTHOW ITOBEPXHOCTH KOHYCa https:/fipi.ru/ege
CrepeomeTpuiecKkue 3a1auu Ha

55 JI0Ka3aTeIbCTBO U BEIUHCIIEHHE, https://lesson.edu.ru/02.3/11
ITOCTPOCHUEM CEYEHUN HUINHAPA, https:/fipi.ru/ege
KOHYca
CrepeomeTpuyecKHe 3a/1auyu Ha

56 JIOKa3aTeJIBCTBO U BEIUHCIICHHE, https://lesson.edu.ru/02.3/11
MMOCTPOCHUEM CEUEHUN HUINHAPA, https:/fipi.ru/ege
KOHyca

57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C https://lesson.edu.ru/02.3/11
HWIHHAPOM https://fipi.ru/ege

58 [Ipuxknagneie 3a1auu, CBsI3aHHBIE C https://lesson.edu.ru/02.3/11
HWIHHAPOM https://fipi.ru/ege

59 Cdepa u map https://lesson.edu.ru/02.3/11
[Tepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl

60 P dep https://lesson.edu.ru/02.3/11
IJI0CKOCTRI0. Bug u n300paxenue
mapa
[Tepeceuenue cepsl u mapa ¢

61 iockocThio. Kacanue mapa u cepbl https://lesson.edu.ru/02.3/11

IUIOCKOCTBIO. Bua n I/1306pa)KCHI/Ie
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nrapa

VYpasaenne chepsl. [Tnomans chepbl

62 . . https://lesson.edu.ru/02.3/11
u e€ yacTeit

63 Cummetpusi cephl 1 mapa https://lesson.edu.ru/02.3/11
CrepeomeTpuiecKkue 3a1a4 Ha
JTI0KA3aTeNIbCTBO U BHIYMCIICHHE,

64 CBSI3aHHBIE CO c(pepoit u mapowm, https://lesson.edu.ru/02.3/11
IIOCTPOCHHUEM MX CEYEHUH
IIJIOCKOCTBIO
CrepeomeTpuyecKHe 3a/1auyu Ha
JTI0Ka3aTeIbCTBO U BHIYMCIICHHE,

65 CBSI3aHHBIE CO Cepoil U Mapom, https://lesson.edu.ru/02.3/11
IIOCTPOCHHUEM MX CEYEHUH
MJIOCKOCTBIO

66 [IpuknagHeie 3a1a4u, CBI3aHHBIE CO https://lesson.edu.ru/02.3/11
cdepoii u mapom https:/fipi.ru/ege
[ToBTOpEHUE: OKPY>KHOCTH HA

67 IUIOCKOCTH, BBEIYHCIIEHUS B https./fipi.ru/ege
OKPY>KHOCTH, CTaHJapTHBIE [10A00US

68 Paznuunble KOMOWMHAIIUN TEN https://lesson.edu.ru/02.3/11
BpAIllCHUSI U MHOTOI'PAaHHUKOB https://fipi.ru/ege

69 3anauu no teme "Tena u https://lesson.edu.ru/02.3/11
MOBEPXHOCTH BpamieHus" https://fipi.ru/ege

70 3anauu no teme "Tena u https://lesson.edu.ru/02.3/11
MIOBEPXHOCTHU BpalleHus" https:/fipi.ru/ege

71 Konrpoxsras padora ”Tf nat https://lesson.edu.ru/02.3/11
MMOBEPXHOCTH BpalEHUs

72 O6béM nunuaapa. Teopema 00 https://lesson.edu.ru/02.3/11
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00BEME TIPSIMOTO IMITMHPA

https://fipi.ru/ege

Beruucienue 00bEMOB TEI €

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

73 IIOMOIIBIO OIIPENEIIEHHOTO .
m P Z,I_ https://fipi.ru/ege
unrerpayia. O6bEM KOHYCa
72 ITnomaay 00KOBOUN U HOIHOM https://lesson.edu.ru/02.3/11
MIOBEPXHOCTH KOHYyCa https://fipi.ru/ege
CrepeomeTpuiecKkue 3a/1auu,
. https://lesson.edu.ru/02.3/11
75 CBSI3aHHBIE C BEIYHCIIEHUEM 00HEMOB .
https://fipi.ru/ege
WIMHJIPa, KOHYyCca
[IpuknagHeie 3aqa4n Mo TeMe
76 MOBLEMLL 1 IIOMALH HOBEDXHOCTEN https://lesson.edu.ru/02.3/11
| tman p https://fipi.ru/ege
TE
OO0BEM mIapa U MapoBOTO CEKTOPA.
Teopema 06 00bEme mrapa. [Tnomaas
77 ctepnl. CTepeoMeTpruIeCKre 3a/1a4H, https://lesson.edu.ru/02.3/11
CBSI3aHHBIE C BLIYMCIEHHEM 00BEMOB https://fipi.ru/ege
mapa, mapoBOro CETMEHTa U
IaPOBOTO CEKTOPA
[Ipuknagabie 331291 110 TEME
"O0BEMEBI Ten", CBSI3aHHEIE C
78 00BEMOM I1apa U IUIOMIAIBI0 CPEPHI. https://lesson.edu.ru/02.3/11
CoOOTHOILIEHUS MEX]Ty TLTOIIAASIMHU https://fipi.ru/ege
MMOBEPXHOCTEH U 00bEMAMHU
H0J0OHBIX Tel
[TogoGHbIE Tena B TPOCTPAHCTBE.
H3menenue o0béMa pH 1o 100uH.
P https://lesson.edu.ru/02.3/11
79 CrepeoMeTpHuueckre 3aaauu,

CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
TeI U IoInaaei HOBCpXHOCTef/'I

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

80

KouTponsnas padora "[Tnomamu

MOBEPXHOCTU M 0OBEMBI KPYTJIBIX

Ten"

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

https:/fipi.ru/ege

81

JIBM>KEHUs MpOCTPaHCTBA.
OtoOpakenus. JIBrmwkeHus: u
paBeHcTBO ¢uryp. Obmue cBoiicTBa
JIBUKECHU I

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

82

Buabl 1BuKeHMIN: TapauienbHbII
MEPEHOC, LICHTPAJIbHAS CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT NPAMOU

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

83

[IpeobOpazoBanus mogoous. [Ipsmas
u cepa Ditnepa

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

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHE JTBHKCHUS

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

85

KonTtponbHas padoTa "BekTopsl B
npocrpasnctae"

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

86

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3alls 3HaHU:
"[TapannenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MmpocTpaHcTBe"

https://lesson.edu.ru/02.3/10

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

https://fipi.ru/ege

87

O6o6matomee nmosropeHue 11
MOHATUH U METO0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3anus 3HaHui: "BekTopsl
B IIpocTpaHcTae”

https://lesson.edu.ru/02.3/10

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

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

Ob6o6maromee noropenue 11
MOHSTUI U METOJIOB Kypca

https://lesson.edu.ru/02.3/10

88 reomerpun 10—11 kmaccos, https://lesson.edu.ru/02.3/11

cucTeMaTH3alys 3HaHuil: "BekTopsl https://fipi.ru/ege

B MPOCTpaHCTBE"

Ob6o6maromee mosropenue 11

HOHSATHI U METOJIOB Kypca https://lesson.edu.ru/02.3/10
89 reomerpun 10—11 kmaccos, https://lesson.edu.ru/02.3/11

cucrtemaTtu3anus 3Haaui: "O0beM https:/fipi.ru/ege

MHOTOTpaHHHUKa"

O6o06maromiee nopropeHue 11

MOHSTUI U METOJIOB Kypca https://lesson.edu.ru/02.3/10
90 reomerpun 10—11 kmaccos, https://lesson.edu.ru/02.3/11

cucremaTusanus 3Hanmil: "OobeM https:/fipi.ru/ege

MHOTOrpaHHuKa"

O6o6matomee moroperue 11

MOHSTUN U METOJIOB Kypca

reomerpun 10-11 Kiaccos, https://lesson.edu.ru/02.3/10
91 . https://lesson.edu.ru/02.3/11

cucteMaru3anus 3Hanuii: "[lnomanu https:/fipi.rulege

MMOBEPXHOCTH U 00BEMBI KPYTIIBIX

Ten"

O6o6matomee nmosropeHue 11

MOHATUH U METOJIOB Kypca

reomerpun 10-11 Kiaccos, https://lesson.edu.ru/02.3/10
92 o https://lesson.edu.ru/02.3/11

cucteMarusanus 3Hanuii: "[lnomanu https://fipi.ru/eqe

MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

Ten"

https://lesson.edu.ru/02.3/10

93 HToroas koHTpoJbHAsA paboTa

https://lesson.edu.ru/02.3/11
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https://lesson.edu.ru/02.3/10

94 Wrorosas koHTposbHas paboTa https://lesson.edu.ru/02.3/11
https://fipi.ru/ege
O A —— https://lesson.edu.ru/02.3/10
95 ’ . https://lesson.edu.ru/02.3/11
CUCTEMAaTHU3alus 3HAaHNHI https://fipi.ru/ege
Hcropus pa3BUTHS CTEPEOMETPHUH
KaK HayKHA U €€ POJIbL B Pa3BUTUH
96 K p P https://lesson.edu.ru/02.3/11
COBpCMeHHI)IX I/IH)KeHepHI)IX nu
KOMHBIOTepHBIX TCXHOJ’IOFI/Iﬁ
Hcropus pa3BUTHS CTEPEOMETPHUH
KaK HayKHd U €€ POJIL B Pa3BUTHN
97 YK p p https://lesson.edu.ru/02.3/11
COBpeMeHHBIX I/IH)KeHepHI)IX u
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHS CTEPEOMETPHH
KaK HayK{d U €€ pOoJIb B Pa3BUTHH
98 K P p https://lesson.edu.ru/02.3/11
COBPEMEHHBIX HHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHIA
Hcropust pa3BUTHS CTEPEOMETPHH
KaK HayK{d U €€ poJIb B Pa3BUTHHA
99 K P P https://lesson.edu.ru/02.3/11
COBPEMEHHBIX HHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
Hcropust pa3BUTHS CTEPEOMETPHH
KaK HayVK{A U €€ PoJIb B Pa3BUTHHA
100 K p p https://lesson.edu.ru/02.3/11
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcrtopus pa3zBuTHs cTEPEOMETPUU
101 pHAp p p https://lesson.edu.ru/02.3/11

KakK HayKd U e€ pojib B Pa3BUTUU
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COBPCMCHHBIX MHXXCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

WcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ poJib B pa3BUTUU

102 1 https://lesson.edu.ru/02.3/11
COBpeMeHHI)IX I/IH)KeHepHI)IX %1
KOMIIBIOT epHI)IX TCXHOJIOI‘I/Iﬁ
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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




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

Matemartuka: anreOpa 1 Hayajia MaTeMaTHIECKOrO aHAIN3a, TE€OMETPHSL.
I'eomeTpus.10-11 knaccel: yueO. qis 001eoopa3onar.
opraHu3auuii: 6a3oBbiii u yrinyou. ypouu/ JI.C. Atanacas u ap.- 9-e u3za. - M. :

IIpocsemenne,2021. - 287 c.

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
[Toypounsie pa3zpadotku o reomerpun: 10 kiacc / Coct.B.A. Sposenko.- M.
BAKO, 2011

[Toypounsie pa3zpabotku o reomerpun: 11kiacc / Coct.B.A. SpoBenko.- M.

BAKO, 2009

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6nmoreka IJOK

https://lesson.edu.ru/02.3/10

bu6nmmorexa IJOK

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

https:// fipi.ru






