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HOACHUTEJIBHAS 3AIINCKA

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

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

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

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

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

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

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

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYECKUX TEeOpHid, (popMHpoBaHME MOHMMAHUSA POJU AKCHOMATUKH TpU
MIPOBEJICHUU PACCYKICHUM;

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



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yYaromuXcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CUTYAlMSX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

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

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

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

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

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henenmo), 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 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIbI C COHANPABICHHBIMH CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTh MPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
IPOCTPAHCTBE, MpPSMbIE MapayieNbHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIE: PACCTOSTHUE OT TOYKU IO TIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW M IUIOCKOCTBIO, ABYIPaHHBIN
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
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: 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. IlpencraBineHue o NPaBUIBHBIX 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(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 YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

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

BbIOMpaTh cmoco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



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

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, IBICHUSMHU, MTPOLIECCAMH;

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

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoOlLlecca, a TaKKe BbIIBUTATh
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(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHIIOB U
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBbIe YHHMBepPCaAJIbHbIE YUeOHbI€ 1eHCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHBaTh Pa3JWuU€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

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

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



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

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTE€MaTUYE€CKOU 3a/1a4H;

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 MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
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 paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBINIOJHATH CBOIO 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaroniuiicss HAy9uTCs:

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

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

e KJacCU(PUIMPOBATH B3aMMHOE PACTIONOKECHHE 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 MHOTOTPaHHUKAMU;



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 CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

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

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

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

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

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

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

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

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



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

OTEPUPOBATH 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 WM TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIN 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 (BBIHOCHBIE) TIUIOCKHE
YepTe,U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATHUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOA TP 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, IIPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUS CEUEHHUH: METOJ CJIEIO0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONArarolliuX HECKOJbKO IIAaroB pELICHUs, €CIU YCIOBUA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
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  MpoOOJIEMBbl,  MOJEIUPOBATH
peaIbHbIE CHUTYallMM Ha S3bIKE T'€OMETPHUH, HUCCIENO0BATH MOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM 4YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoaunyecTBO yacoB
Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Kourpoububie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
https://resh.edu.ru/ http://school-

1 BBenenne B ctepeoMeTpuio 23 1 collection.edu.ru/

https://urok.1c.ru/library/mathematics/
B3aMHO® PACTIONOKEHHE IPAMBIX B http://school-collection.edu.ru/

2 6 1 https://resh.edu.ru/

TIpOCTpAHCTBE https://urok.1c.ru/library/mathematics/
D ——— http://school-collection.edu.ru/

3 8 https://resh.edu.ru/

B HPOCTPAHCTBE https://urok.1c.ru/library/mathematics/

4 [TepnieHAMKYASIPHOCTD NPSIMBIX U o5 https://resh.edu.ru/ http://school-

IJTIOCKOCTEMN B MPOCTPAHCTBE collection.edu.ru/

5 VIiIbt 1 paccTosHis 16 1 https://_resh.edu.ru/ http://school-
collection.edu.ru/

"https://resh.edu.ru/
https://resh.edu.ru/ http://school-
collection.edu.ru/

5 MHOTOrpaHHHKI 7 1 https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ http://school-
collection.edu.ru/
https://urok.1c.ru/library/mathematics/
"https://resh.edu.ru/ http://school-

7 BekTopsl B mpocTpaHcTBe 12 collection.edu.ru/
https://urok.1c.ru/library/mathematics/



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

[ToBTOpEHue, 0600IICHNE U

CUCTEMAaTU3alus 3HAHNHI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




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, O606HI€HI:IC u 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, O606H_[6HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer
0 e padoThI

KoHTpoJibHBI

IIpakTU4ecku
e padoThI

Jara
H3y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

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

"https://resh.edu.ru/ https://resh.edu.ru/ http://school-
collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

Ilonsarus
CTepEeOMETPHUH:
TOUKa, Mpsmas,
IJI0CKOCT,
MIPOCTPAHCTBO.
OcHoBHbIE NpaBUiia
n300pakeHus Ha
PHUCYHKE IIJIOCKOCTH,
napauieNbHbIX
MPSAMBIX (OTPE3KOB),
CepeaIHbBI OTpe3Ka

"https://resh.edu.ru/ https://resh.edu.ru/ http://school-
collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

IlonsaTus:
MepeceKaroImecs
MJIOCKOCTH,
IEePECEKAOIINECS
npsiMasi v INIOCKOCTh;
MOJIYIIPOCTPAHCTBO



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

ITonsarus:
MEePECEKAOIINECS
IJIOCKOCTH,
MEePECEKAIOIINECS
npsMasi v INIOCKOCTh;
MOJIYIIPOCTPAHCTBO

MHoOrorpaHHukH,
n300paKeHNe
MPOCTEUIINX
MPOCTPAHCTBEHHBIX 1
duryp,
HECYLIECTBYIOIINUX
00BEKTOB

MHOrorpaHHuKH,
n300pakeHne
MPOCTEUIINX
MPOCTPAHCTBEHHBIX 1
uryp,
HECYUIECTBYIOIIUX
00BEKTOB

AKCHOMBI
"https://resh.edu.ru/ https://resh.edu.ru/ http://school-

1 collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

CTCPCOMECTPHH U

IICPBLIC CICACTBUA
U3 HUX

AKCHOMBI
"https://resh.edu.ru/ https://resh.edu.ru/ http://school-

1 collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

CTCPCOMETPUHN U
TICPBLIC CICACTBUA

N3 HUX

AKCHUOMEI 1 "https://resh.edu.ru/ https://resh.edu.ru/ http://school-



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/

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

collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

10

Nzobpaxenue
CEYEHUI UpamMupl,
Ky0a U MpU3MBl,
KOTOPBIE TPOXOIST
yepe3 ux peopa.
N3obpaxenue
nepeceyeHust
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEUYEHUM pa3HBIMU
1[BETaMU

http://school-collection.edu.ru/ https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

11

N3obpaxenue
CEYCHU I MUpPaMUJIBL,
Ky0a U MPU3MBI,
KOTOPBIE MPOXOJISAT
yepe3 ux péopa.
N3o6paxxenue
nepeceueHust



http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEYCHUH Pa3HBIMHU
[IBETaMU

12

N3o06paxenue
CEUYEHUI MUpaMuU/Ibl,
Ky0a U MpU3MBl,
KOTOPBIE TPOXOIST
yepe3 ux peopa.
N3o6paxenue
repeceyeHmst
MOTYYCHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOEHHBIX
CEUYEHUU pa3HBIMU
LBETaMU

http://school-collection.edu.ru/ https://resh.edu.ru/

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

13

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

http://school-collection.edu.ru/ https://resh.edu.ru/

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



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

IIOCTPOEHHBIX
CEYCHUM Pa3HBIMU
oBE€TaMun

14

Meton cinenoB Ui
MOCTPOEHUS CEUCHU I

https://urok.1sept.ru/articles/411264

15

Merton caenoB ajs
MMOCTPOCHUS
ceuennii. CBoiicTBa
MepeCceuCHU
HpHMBIX nu
IIOCKOCTEH

16

MeTtox cinenoB Ui
MTOCTPOCHUS
ceuennii. CBolMicTBa
NepeceueHu i
MIPSIMBIX U
IIOCKOCTEH

https://urok.1sept.ru/articles/411264

17

[Toctpoenune
CEYCHUH B
nupamu/ie, Kyoe mo
Tp€M TOUKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepPTEKE
Y 3aMKCh IIaroB
MTOCTPOCHUS

https://nsportal.ru/s

18

IToctpoenue
CEYCHUH B
nupamuze, Kyoe mo
TpEM TOUKaM Ha



https://urok.1sept.ru/articles/411264
https://urok.1sept.ru/articles/411264
https://nsportal.ru/s

pébpax. Coznanue
BBIHOCHBIX YEPTEXKEN
U 3aIUCh 11aroB
IIOCTPOEHHUS

19

[Toctpoenne
CEYCHUH B
nupamue, Kyoe mno
TpEM TOUYKaM Ha
pédbpax. Co3nanue
BBIHOCHBIX YEPTEXKEN
1 3aIKCh I1aroB
ITOCTPOCHHUS

https://nsportal.ru/s

20

[Toctpoenue
CEYCHUH B
nupamu/ie, Kyoe mo
Tp€M TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTeKen
Y 3alKCh 1IaroB
MOCTPOCHUS

21

[ToBTOpEeHUE
MJIAHUMETPUU:
Teopema o
MPONOPLUUOHATBHBIX
otpeskax. [logobue
TPEYroJIbHUKOB

22

IToBTOpEeHune
IJIAaHUMETPHUU:
Teopema MeHnenast.

https://foxford.ru/



https://nsportal.ru/s
https://foxford.ru/

PacueTtsl B ceueHnAIx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUA
IJITAHUMETPUU U
CTEPEOMETPUU

23

KonTtponsHas pabora
" AKCHOMBI
CTEPEOMETPHH.
Ceuenus"

24

B3anmuoe
pacroJioKeHue
TIPSIMBIX B
MIPOCTPAHCTBE.
CkpenuBaromuecs
npsamsie. [Ipuznaku
CKPELIUBAIOIINXCS
MPSAMBIX.
[TapannensHbie
MpsIMbIE B
MIPOCTPAHCTBE

http://school-collection.edu.ru/ https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

25

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

http://school-collection.edu.ru/ https://resh.edu.ru/

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

26

Teopema o



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

CYLIECTBOBaHHUU U
€IMHCTBEHHOCTH
psAIMOM
napasuieaIbHON
JAHHOM IIPSIMOiA,
MIPOXOJAIICH Uepes
TOYKY MPOCTPAaHCTBA
U HE JIeKaIlEeH Ha
JAHHOM IIPSIMOM.
JlemMma o
nepeceyeHn
napauieNbHbIX
MPSIMBIX TUIOCKOCTHIO

27

[TapamnensHoe
MIPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
napaiebHOTO
MIPOEKTHUPOBAHUSI.
N3obpaxenue
pasHbIX GUTYp B
napajuieabHON
MIPOEKIINH

28

IlenTpansHas
MPOEKIUA. YTOI C
COHaIpaBJICHHBIMU
CTOpPOHAMH. YTOJI
MEXY IPAMBIMHU

https://oblakoz.ru/

29

3amaun Ha
IOKAa3aTeIbCTBO U



https://oblakoz.ru/

HCCIIeIOBaHUE,
CBSI3aHHBIE C
pacroyiokeHuem
MPSIMBIX B
MIPOCTPAHCTBE

30

[TonsTus:
MapajuIeIbHOCTh
MIPSIMOM U TUIOCKOCTH
B MPOCTPAHCTBE.
[Ipu3nak
MapajuIeIbHOCTH
MpsIMOY U
IIJIOCKOCTH.
CaoiicTBa
MapajuieIbHOCTH
MPSAMOM U TIIIOCKOCTH

http://school-collection.edu.ru/ https://resh.edu.ru/

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

31

I'eomerpuueckue
3aJa4y Ha
BBIYHCJICHUE U
JI0Ka3aTeJIbCTBO,
CBsI3aHHEIE C
MapajuieIbHOCTBIO
MPSMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE

32

IToctpoenue
CEUEHUH,
IIPOXOALIETO Yepes
JAHHYIO MPSIMYIO Ha



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

YEpTEkKE U
MapaJyIETbHOTO
JAPYrou IpsIMOM.
Pacuér otHOIICHMIA

33

[TapannensHas
MPOEKIIUS,
MIPUMEHEHHUE TSI
MOCTPOEHUS CEUEHUI
KyOa u
napajuieJenuIe/a.
CaoiicTBa
napajuiefienuneaa u
MIPU3MBI

34

[TapannenbHbie
IUIOCKOCTH.
[Tpusnaku
napajuieIbHOCTH
JIBYX TIJIOCKOCTEM

http://school-collection.edu.ru/ https://resh.edu.ru/

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

35

Teopema o
NapajuieIbHOCTH U
€IMHCTBEHHOCTH
MJI0CKOCTH,
MIPOXOIALIeH uepes
TOUKY, HE
MPUHAIISKALTYIO
JAHHOM TUIOCKOCTHU U
CJIE/ICTBUS U3 HEE

36

CBolicTBa
napayuienbHbIX

http://school-collection.edu.ru/ https://resh.edu.ru/

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



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

IIOCKOCTEH: O
MapaJJIEIbHOCTH
MPSAMBIX
nepeceyeHus Ipu
HepeCCT-ICHI/H/I ABYX
apajuIeIbHbIX
IIJIOCKOCTEMN TPEThen

37

CBoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: 00
OTpe3Kax
napajuieIbHbIX
MPSIMBIX,
3aKJIIOYEHHBIX
MEXTY
napajuieIbHbBIMU
IUIOCKOCTSIMM; O
MepeCeYCHUH
NpAMOi ¢ AByMS
napajuieIbHbBIMU
IUIOCKOCTSIMHM

http://school-collection.edu.ru/ https://resh.edu.ru/

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

38

IToBTOpEHME:
teopeMma [Tudaropa
Ha MJIOCKOCTH

39

IToBTOpEHME:
TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO
TPEyroJIbHUKA

40

CaoiicTBa Ky0a 1



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

IIPSIMOYT OJIbHOTO
napaJesenumnesa

41

Brraucnenue mimH
OTPE3KOB B Ky0e U
MPSMOYTOJIbHOM

MapaJyIeenuIeie

42

[IepnenaukynsapHoCT
b NIPSIMOM U
mockocTH. [Ipu3nak
MEPIEHUKYIIIPHOCT
U NIPSIMOM U
IIJIOCKOCTH

https://urok.1sept.ru/articles/524196

43

[IepnenaukynsapHocT
b MPSIMOI1 U
mwrockocTH. [TpusHak
MEPIEHIUKYIIPHOCT
U PSIMOI U
IIJIOCKOCTH

https://urok.1sept.ru/articles/524196

44

Teopema o
CYIIECTBOBaHHUH U
€IMHCTBEHHOCTH
MPSMOi,
MpOXOIAlIe uepes
TOYKY MPOCTPAHCTBA
u
MEepHEHIUKYISIPHON
K MJIOCKOCTH

45

IInockoctn n
MepHEHIUKYISIPHbIE



https://urok.1sept.ru/articles/524196
https://urok.1sept.ru/articles/524196

UM IIPAMBIC B
MHOT'OrpaHHUKax

46

IImockocTi n
IEPIEHINKYIAPHBIE
UM Hp?[MI)IG B
MHOFOFpaHHI/IKaX

47

[Iepnenaukynsp u
HAaKJIOHHAs!.
IToctpoenue
MIEPIEHINKYIIAPA U3
TOYKH Ha MPSIMYIO

48

[lepnenaukynsp u
HAaKJIOHHAsL.
[Toctpoenune
HEPIECHIUKYIIIpa U3
TOYKH Ha IMPSIMYIO

49

Teopema o Tpéx
MEePIICHINKYIISIPax
(mpsimast u oOpaTHast)

https://www.yaklass.ru/

50

Teopema o Tpéx
MePIeHIUKYIIApax
(npsimast u oOpaTHas)

51

Yron mexny
CKPEILIMBAIOITUMHUCS
MPSAMBIMU

52

ITouck

TIEPIICHANKYISIPHBIX
MPSAMBIX C IIOMOIIBIO
MIEPIICHANKYISIPHBIX



https://www.yaklass.ru/

IJIOCKOCTEN

53

OproroHanbHoe
MIPOEKTUPOBAHNE

https://nsportal.ru/

54

[Toctpoenne
cedeHui kyoa,
MIPU3MBI,
MIPaBUIILHOM
MMUPAMU/IBI C
MTOMOIIBIO
OPTOrOHAJIBLHOM
MIPOEKIINU

55

[Toctpoenne
CeYeHHI Ky0a,
TIPU3MBI,
MPaBUILHOM
MIUPaMUIbI C
MTOMOIIBIO
OPTOrOHAJIBLHOU
MIPOEKIINH

56

CummMmeTpus B
MIPOCTPAHCTBE
OTHOCHUTEJILHO
IJIOCKOCTH.
[linockoctu
CUMMETpHUH B
MHOTOTpaHHUKAX

57

IIpusnax
MEPIEHAUKYIIAPHOCT
U IIPSIMOM U



https://nsportal.ru/

IIJIOCKOCTH KaK
CIIEACTBUE
CUMMETPUH

58

[IpaBuibHBIE
MHOTOTpPaHHUKHU.
Pacuér paccrosiuuit
OT TOYKH JIO
IIJIOCKOCTH

https://urok.1sept.ru/articles/640873

59

[IpaBunbHBIE
MHOTOTpPaHHUKH.
Pacuér paccrosiuuit
OT TOYKH JI0
IIJIOCKOCTH

60

CrocoOsbI OITyCTUTH
MePIEeHIUKYIISAPHI:
CUMMETpUS, CABUT
TOYKH T10
napasieabHON
NpAMOM

61

Casur 110
HemapaJyieIbHOU
MPSIMOiA, U3MEHEHUE
paccTosiHui

62

KontponbHas padoTa
"B3auMmHoe
pacrnoyioxkKeHue
MPSIMBIX U
IJIOCKOCTEHN B
npocTpaHcTae”



https://urok.1sept.ru/articles/640873

63

IToBTOpEeHue: yroiu
MEXAY HPSAMBIMU Ha
IIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIbHOM
TPEYTOJIbHUKE,
T€OpEMa KOCUHYCOB

64

[ToBTOpEHME: yrou
MEXIY
CKpCIIUBAOIIMMHUCA
IpsAMBIMHA B
MIPOCTPAHCTBE

65

I'eomerpuueckue
METO/Ibl BBIYUCIICHUS
yrijla MeXIy
MPSIMBIMU B
MHOT'OTpaHHUKAX

66

JIByrpaHHbIN yroJ.
CBOYICTBO TUHEHHBIX

YIJI0B ABYTPaHHOTO
yria

https://urok.1sept.ru/articles/594541

67

[lepneniuKynsapHbie
IUIOCKOCTH.
CBolicTBa B3aMMHO
MIePIEeHIUKYIIPHBIX
IIOCKOCTEN

68

IIpusnax
MEePIEHINKYISIPHOCT
U IJIOCKOCTEH;

https://resh.edu.ru/subject/lesson/4748/conspect/2080

9/



https://urok.1sept.ru/articles/594541
https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/

TeopemMa O NpsIMOM
IIEPECEUCHHUS IBYX
IIJIOCKOCTEMN
NIEPIEHIUKYIISIPHBIX
TPEThEH IIJIOCKOCTH

69

[IpssMOyroOaBHBIM
napaiesIenumne];
Ky0; U3MepeHus,
CBOMCTBa
MPSIMOYT OJIbHOTO
napaiesenumnena

70

Teopema o
JuaroHaiau
MPSAMOYTOJIbHOTO
napajenenunena u
ClIeICTBHE U3 HEE

71

CrepeomeTpuyeckue
Y TIPUKJIaTHBIC
3a/1auu, CBSI3aHHbIE
CO B3aUMHBIM
pacmoioKeHueM
MPSIMBIX U IJIOCKOCTH

72

IToBTOpEHME:
CKpELIMBAIOIIHNECS
MpsIMBIE,
rapajieabHbIe
ILUIOCKOCTH B
CTaHIapTHBIX
MHOTOI'PaHHUKaX




73

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

74

Paccrosune ot Toukn
JIO INIOCKOCTH,
paccTosiHue OT
MIPSIMOM 110
IUIOCKOCTH

75

Brruncienue
pacCTOSIHUN MEXTY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU C
MTOMOIIBIO
MePIEeHIUKYIAPHOMI
IJI0CKOCTH

76

Tpéxrpannblii yrou,
HEpaBEeHCTBA IS
TPEXTPaHHBIX YIIIOB.
Teopema IIudaropa,
TEOPEMBI KOCHHYCOB
Y CUHYCOB JJIst
TPEXTPAHHOTO yTiia

https://nsportal.ru/

77

OneMeHTEI
chepuueckoit



https://nsportal.ru/

TCOMETPHH:
reoAe3NUECKIE
JIMHAY Ha 3eMie

KonTtponsnas pabora

78 "V 1
paccrosiHus"
Cucremaru3anus

79 3HAHUI
"MHOTOTrpaHHUK U
€ro JIeMeHTH"

[Mupamua. Buast "https:{/resh.edu.ru/ https://resh.edu.ru/ http://school-
MMUPaAMHU/I. collection.edu.ru/ _ _

80 https://urok.1c.ru/library/mathematics/
Hpasubnas https://resh.edu.ru/ http://school-collection.edu.ru/
TiHpamMuia https://urok.1c.ru/library/mathematics/ "

"https://resh.edu.ru/ https://resh.edu.ru/ http://school-
[Ipusma. Ilpsmas u collection.edu.ru/

81 HaKJIOHHAS PHU3MBI. https://urok.1c.ru/library/mathematics/

I[IpaBunbHAs npU3Ma https://resh.edu.ru/ http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

[Ipsamoit

napajuieenuIie/,

82 MIPSMOYTOJIbHBIN
napajuieenuIie/,
Ky0
Beinykisie

83 MHOTOTPaHHUKHU.
Teopema Jinepa

84 Boinykibie



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

MHOTOTPaHHUKHU.
Teopema Diinepa.
[IpaBunpHbIE U
MIOJIYTIPAaBUIIbHBIE
MHOTOTpPaHHUKHU

KonTtponsnas pabora

85
"MHororpaHHuKT"
Tlongatue BexTOpa HA .
P "https://resh.edu.ru/ http://school-collection.edu.ru/
86 TJIOCKOCTH | B ] o
https://urok.1c.ru/library/mathematics/
MPOCTPAHCTBE
87 C A BEKTODO "https://resh.edu.ru/ http://school-collection.edu.ru/
Ma BCKT B
M p https://urok.1c.ru/library/mathematics/ "
"https://resh.edu.ru/ http://school-collection.edu.ru/
88 PazHoCTh BEeKTOPOB . T
https://urok.1c.ru/library/mathematics/
IIpaBuno
89 p
napajuiesenumesa
90 YMHOXXEHUE BEKTOpa
Ha 4HCIIO
Paznoxenue BexkTopa
o 0asucy Tpéx .
o1 yp "https://resh.edu.ru/ http://school-collection.edu.ru/
BEKTOPOB, HE . o
P . https://urok.1c.ru/library/mathematics/
JIEXKAIUX B OJTHOU
IUIOCKOCTH
CkamnsgapHoe
92 p
MIPOU3BE/ICHUE
Brraucnenne yria .
r "https://resh.edu.ru/ http://school-collection.edu.ru/
93 MEXy BEKTOpPaMH B

IIPOCTPAHCTBE

https://urok.1c.ru/library/mathematics/ "



https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

94 [Ipocreitmue 3amaun 1
C BEKTOpaMu

95 [Ipocreiimme 3axaun 1 "https://resh.edu.ru/ http://school-collection.edu.ru/
C BEKTOpaMu https://urok.1c.ru/library/mathematics/ "

96 [Ipocreitmue 3amaun 1
C BEKTOpaMu

97 [Ipocreiimme 3axaun 1 ""https://resh.edu.ru/ http://school-collection.edu.ru/
C BEKTOpaMu https://urok.1c.ru/library/mathematics/ "
O60061enHue n

98 CHCTEMATH3AIIH 1
3HAHUM
O60061enue u

99 CHCTEMATH3AIIH 1
3HaHUHU

100 Hrorosas 1
KOHTpOJIbHAs paboTa

101 Hrorosas 1
KOHTpOJIbHAas paboTa
O06001IeHne u

102 CUCTEMATHU3ALNA 1
3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME



https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

11 KUIACC

Tema ypoka

KoaudecTBO 4acoB

Bceer KoHTpobHBbI
0 e padoThI

IIpakTU4ecku
e paboThbI

Jara
H3YYeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypcbl

[ToBTOpEHME TEMBI
"Koopaunatst
BEKTOPA Ha
IUTOCKOCTH U B
MIPOCTpaHCTBE"

"https://resh.edu.ru/ https://resh.edu.ru/ http://school-
collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

[ToBTOpEHME TEMBI
"CkansipHoe
MPOMU3BE/ICHHE
BEKTOpPOB"

"https://resh.edu.ru/ https://resh.edu.ru/ http://school-
collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

[ToBTOpEHME TEMBI
"Beruncnenue yria

MEXIy BEKTOpaMHU B

npocrpancrae"

[ToBTOpEHME TEMBI
"YpaBHeHne
MPSAMOi,
MpOXOIAlIeH uepes
IBE TOUKH"

YpaBHeHue
IIJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

YpaBHeHue

IJIOCKOCTH,
6 HOpMaJlb,
ypaBHEHUE
ILIOCKOCTH B
OTpe3Kax
"https://resh.edu.ru/ https://resh.edu.ru/ http://school-
BekropHoe .
7 OM3BCICHIe collection.edu.ru/
II 3B HHU . .
p & https://urok.1c.ru/library/mathematics/ "
JIunelinbie "
https://resh.edu.ru/ https://resh.edu.ru/ http://school-
HEPaBEHCTBA, ;
8 ciiHoe collection.edu.ru/
JIMHCHUH . .
https://urok.1c.ru/library/mathematics/ "
MPOTPaMMUPOBAHUE
JIuneiinble "
https://resh.edu.ru/ https://resh.edu.ru/ http://school-
HEPaBEHCTBA, ;
9 citroe collection.edu.ru/
JINHENH . .
https://urok.1c.ru/library/mathematics/ "
MMPOTPaMMHUPOBAHUE
AHanmuTuyeckue
METO/IbI pacuéra ]
10 I http://school-collection.edu.ru/ https://resh.edu.ru/
r Y https://urok.1c.ru/library/mathematics/
MPSIMBIMU B
MHOTOTpaHHUKAX
AHanmuTu4ecKue
METO/IbI pacyéra
11 yria MexXIy
IUIOCKOCTSIMU B
MHOTOTPaHHUKAX
12 dopmyna http://school-collection.edu.ru/ https://resh.edu.ru/

PacCTosAHUA OT

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



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

TOYKH 110
IIJIOCKOCTH B
KOOpAHMHATAX

13

Haxoxnenue
paccTosiHuiA OT
TOYKH JI0
IJIOCKOCTH B KyOe

http://school-collection.edu.ru/ https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

14

Haxoxnenue
paccTosiHU OT
TOYKH 10
IIJIOCKOCTH B
MIPaBUIBHON
MUpaMUIe

https://urok.1sept.ru/articles/411264

15

KonTposbHas
pabota

" AHanmuTHnyecKas
reomerpus”

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHBIC
MHOTOTPaHHUKH

https://urok.1sept.ru/articles/411264

17

Ceuenusa
MHOTOTPaHHUKOB:
METOJI CIEN0B

https://nsportal.ru/s

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHbIE
IJIOCKOCTH,
MepECCUCHUS



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
https://urok.1sept.ru/articles/411264
https://urok.1sept.ru/articles/411264
https://nsportal.ru/s

HpSIMBIX )41
IJIOCKOCTEN

19

[TapamensHbie
IIpsIMBIE U
IUIOCKOCTH:
napasJiesIbHbIe
CCUCHUA

https://nsportal.ru/s

20

[TapamnensHbie
MpsIMbIE U
IUIOCKOCTH: Pac4€T
OTHOILIEHUN

21

[TapannensHbIe
NIpsIMBIE U
IUIOCKOCTHU: YIJIb
MEXy
CKPELIMBAIOIIUMUC
S IPSIMBIMU

22

[TepnienuKyIISIpHBI
€ TIpsIMBIC U
IUIOCKOCTH:
CTaHJapTHBIE TTAPhI
MePIEeHIUKYIISPHBIX
IUVIOCKOCTEH B
MIPSMBIX,
CUMMETPUH
MHOTOTPaHHUKOB

https://foxford.ru/

23

[leprieHANKYIISPHBI
€ IpsIMBIE U
IIJIOCKOCTH:



https://nsportal.ru/s
https://foxford.ru/

TeopemMa O Tpex
MEPIEHIUKYIIApax

24

[IepnenquKyIspHbI
€ IpsIMBIE U
IIJIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOT'OTpaHHUKAX

http://school-collection.edu.ru/ https://resh.edu.ru/

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

25

IToBTOpEHME:
TUTOTIAIH
MHOTOYTOJIbHUKOB,
dbopMyIbl 115t
IUIOIIAJICH,
cooOpakeHust
nonoous

http://school-collection.edu.ru/ https://resh.edu.ru/

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

26

[ToBTOpEHMeE:
TJIOLIAAN
MHOTOYT'OJIbHUKOB,
hopmyssl st
IUIOIAJIeH,
cooOpakeHUs
nonoous

27

IToBTOpEHME:
IO TN
MHOTOYTOJIbHUKOB,
dbopMyIsl 11
MIOIIAJICH,
COOOpaxeHus
moAoous

28

[Inomtanu ceuenuit

https://oblakoz.ru/



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
https://oblakoz.ru/

MHOTOTPaHHUKOB:
TJI0IL AT
IMOBEPXHOCTE,
paspe3aHus Ha
YacTH,
COOOpaxeHUs
mo00us

29

IInomanu ceyeHui
MHOTOTPaHHUKOB:
TITOIA !
MMOBEPXHOCTEH,
paspe3aHus Ha
JacTy,
cooOpakeHus
nonoous

30

KonTposbHas
pabota
"I[ToBTOpEeHUE:
MHOTOTPaHHUKH,
ceueHus
MHOTOI'PaHHUKOB"

http://school-collection.edu.ru/ https://resh.edu.ru/

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

31

OO0BéM Tena.
O0BeM
MPSIMOYTOJIBHOTO
napajuiesienuneaa

32

3amaun 00
yJIBOEHHHU KyOa, 0
KBaJ[paType Kyoa; o
TPUCEKIINH yTJIa



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

33

CrepeoMerpuuecku
€ 3a/1a4H,
CBA3aHHBIC C
00BEMOM
IPSIMOYTOJIBHOTO
napaJuleenunesa

34

[TpuxnagHeie
3a7a4M, CBSI3aHHbBIC
C BBIYHCIICHUEM
0o0BéMa
MPSAMOYTOJIbHOTO
napajuiesenuIe a

http://school-collection.edu.ru/ https://resh.edu.ru/

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

35

O6BEM mpsiMoii
PU3MBI

36

CrepeomeTpuyecku
€ 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB MPSMOK
TIPHU3MBI

http://school-collection.edu.ru/ https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

37

[Tpuxnagaeie
3a/1auu, CBSI3aHHbIE
¢ 00BEMOM TIPSAMO
TIPU3MBI

http://school-collection.edu.ru/ https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

38

Brruucnenue
00BEMOB TeI C
MIOMOIIIBIO
OIIPEAENEHHOTO
uHTerpana. O6bém



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.1c.ru/library/mathematics/

HAaKJIOHHOM IIPU3MBI

39

Brrunciaenue
00BEMOB TEII ¢
ITOMOII[BIO
OIPENEIIEHHOTO
unrerpana. O0bEM
nrupaMuabl

40

®dopmyna oobEmMa
TUPaMUIBL.
OTtHoleHue
00BEMOB MUpaMU
¢ OOIIMM YTIOM

41

®opmyna o0bEMa
MMUPAMHU/IBI.
OTtHomeHne
00bEMOB MMHPAMHU/T
¢ 00IUM yriom

42

CrepeomeTpuyecku
€ 3aj1auu,
CBSI3aHHBIE C
o0béMamu
HAKJIOHHOM TPU3MBbI

https://urok.1sept.ru/articles/524196

43

CrepeoMeTprIeCKH
€ 3aJa4u,
CBSI3aHHEIE C
00BEMaMH
TTHUPAMHUTBI

https://urok.1sept.ru/articles/524196

44

[IpuxnagHeie
3aJa4H 110 TEME



https://urok.1sept.ru/articles/524196
https://urok.1sept.ru/articles/524196

"O0BéMBI TEN",
CBSI3aHHBIE C
00BEMOM
HAaKJIOHHOHN IIPU3MBI

45

[IpuknanHsie
3a/1ayu 10 TeMe
"O0BEMBI TEN",
CBSI3aHHBIE C
00BEMOM
MTUPAMU/TBI

46

[IpumeHeHne
00BEMOB.
Brranciaenue
paccTosiHus 10
IIOCKOCTH

47

KonTposbHas
pabora "O06bEM
MHOTOIrpaHHuKa"

48

Huwmmaapuyeckas
TTOBEPXHOCTb,
oOpazyromue
IAITUHIPUIECKON
MMOBEPXHOCTHU

49

Hunmuaap. [psamoi
KPYTOBOW LIUJIUHAP.
IImomane
MMOBEPXHOCTHU
UUITUHIpA

https://www.yaklass.ru/

50

Konnueckas



https://www.yaklass.ru/

MTOBEPXHOCTb,
oOpa3yromue
KOHUYECKOM
MTOBEPXHOCTH.
Konyc

51

Ceuenue kKoHyca
IIJIOCKOCTBIO,
NapajuIeIbHON
IIJIOCKOCTH
OCHOBaHUA

52

VY ceu€HHBIN KOHYC.
N3o6paxenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

53

ITmomans 00KOBOI
TTOBEPXHOCTH U
MOJTHOM
MMOBEPXHOCTHU
KOHYCa

https://nsportal.ru/

54

ITmomans 00KOBOI
MTOBEPXHOCTH U
MOJTHOM
MMOBEPXHOCTHU
KOHyca

55

CrepeoMerpuuecku
€ 3a/1a4M Ha
JI0Ka3aTeIbCTBO U
BBIUHCIIEHUE,



https://nsportal.ru/

MMOCTPOEHUEM
CEYEHUW LIUIUHAPA,
KOHYCa

56

Crepeomerpuuecku
€ 3aJa4M Ha
JIOKa3aTeIbCTBO U
BBIYHCIICHHE,
MMOCTPOCHUEM
CEUYEHUW [UINHAPA,
KOHYcCa

57

[Tpuxnagaeie
3a71a4M, CBSI3aHHbIC
C HWJIHHAPOM

58

[TpuxnagHeie
3aJla4H, CBI3aHHEIC
C TUIUHIPOM

https://urok.1sept.ru/articles/640873

59

Cdepa u map

60

[Tepeceuenue
cdepsl 1 mapa ¢
IJI0CKOCTBIO.
Kacanue mapa u
chepsl
IJI0CKOCThI0. Bum u
n300paxkeHue mapa

61

Ilepeceuenue
cdepsl U mapa ¢
IIJIOCKOCTBIO.
Kacanue mapa u

cepsl



https://urok.1sept.ru/articles/640873

IJIOCKOCTBI0. Bun n
n300pakeHue mapa

62

VYpaBuenue chepsl.
[Tnomane chepst u
e€ yacren

63

Cummerpusi cdepsl
U 1mapa

64

CrepeoMerpuuecku
€ 3a/1a4M Ha
JI0Ka3aTeNbCTBO H
BBIYHCIICHHUE,
CBSI3aHHBIC CO
cdepoii u mapowm,
MTOCTPOCHUEM UX
CEUYCHMI
MJIOCKOCTBIO

65

CrepeomeTpuyecku
€ 3a7]auu Ha
JI0Ka3aTeNbCTBO U
BBIYHCIICHUE,
CBSI3aHHBIE CO
cdepoii u mapowm,
MOCTPOCHUEM UX
CEUYCHMI
MJIOCKOCTBIO

66

IIpuknanusie
3a/1a4M, CBSI3aHHbIE
co cepoii u mapom

https://urok.1sept.ru/articles/594541

67

IToBTOpeHue:



https://urok.1sept.ru/articles/594541

OKPYKHOCTh Ha
IJIOCKOCTH,
BBIYUCJIICHUSA B
OKPYKHOCTH,
CTaHJapTHEIE
rmogoous

68

Pazmmunsnie
KOMOMWHAIIUU Te
BpaIllEHUS U
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/4748/conspect/2080

9/

69

3agauu 1o TeMe
"Tema n
IIOBEPXHOCTH
BpaieHus"

70

3amaun Mo TemMe
"Tema u
MTOBEPXHOCTH
BpaieHus"

71

KonTposbHas
pabota "Tena u
MMOBEPXHOCTHU
BpaieHus"

72

O0BEM uIHHIpA.
Teopema 06 00bEME
MPSIMOTO IUJIMHIPA

73

Brraucnenue
00BEMOB Tel ¢
IIOMOIIBIO
OIIPENENEHHOTO



https://resh.edu.ru/subject/lesson/4748/conspect/20809/
https://resh.edu.ru/subject/lesson/4748/conspect/20809/

unterpana. O0bpém
KOHyca

74

[Tinomaau 60KOBOM
M TIOJTHOM
MMOBEPXHOCTH
KOHYyca

75

CrepeoMerpuuecku
€ 3a/1a4H,
CBSI3aHHBIE C
BBIYHCIIEHHEM
00BEMOB IIJIMHPA,
KOHYyca

76

[TpuxnagHeie
3aJIa4M 110 TeME
"O0BEMBI U
TUIOIIATH
MOBEpXHOCTEN Ten"

https://nsportal.ru/

77

O06bEM mapa u
IApPOBOTO CEKTOPA.
Teopema 00 00BEME
mapa. [lnomans
cdepsl.
CrepeoMeTrpuuecku
€ 3aja4u,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB 111apa,
IapOBOTO CETMEHTA
Y I1apOBOTO



https://nsportal.ru/

CeKTopa

78

IIpuknanusie
3a/1ayu 10 TeMe
"O0BEMBI TCNT",
CBSI3aHHBIE C
00BEMOM mapa u
TIJTOMIAIBIO CEPHI.
CooTHotieHust
MEX Ty TUTOTIAITMHU
MMOBEPXHOCTEN U
00bEMaMu
MOJOOHBIX TE

79

ITomoOHbIE TENA B
MPOCTPAHCTBE.
H3menenue o0néma
TP TI0T00MH.
CrepeomeTpuyecku
€ 3aJa4H,
CBsI3aHHBIE C
BBIYHCIIEHHEM
00BEMOB TEJI U
mIonaaei
MOBEPXHOCTEH

80

KonTposbHas
pabora "Ilnomamn
MMOBEPXHOCTH U
00BEMBI KPYTJIBIX

TCII

"https://resh.edu.ru/ https://resh.edu.ru/ http://school-
collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/ *'

81

JBrxeHust

"https://resh.edu.ru/ https://resh.edu.ru/ http://school-



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/

MPOCTPAHCTBA.
OTtoOpakeHusl.
JBroxeHus u
paBEHCTBO QHTYD.
OO6u1ue cBoiicTBa
JIBUYKCHU I

collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/ http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

82

Bunn nmkenuii:
MapayIeIbHbINA
MEepPEHOC,
LEHTpaJIbHas
CUMMETPHUS,
3epKajJbHas
CUMMETPHUS,
MMOBOPOT BOKPYT'
NpAMOM

83

[IpeobpazoBanus
nonoous. [Ipsmas u
ctepa Diinepa

84

I'eomerpuueckue
3a/lauM Ha
MIPUMEHEHHE
JIBUKCHUS

85

KonTposbHas
pabota "BekTopsl B
npocrpanctae"

86

Oo6o0maroree
nosTopenue 11
MOHATUI U METOJIOB
Kypca reoMeTpHu

"https://resh.edu.ru/ http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "'



http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

10-11 xiaccos,
CHUCTeMaTH3alUs
3HAHMIL:
"[TapamiensHOCTD
MPSIMBIX U
IJIOCKOCTEH B
npocrpaHcTae”

87

Ob6o6maromee
noTopenue 11
MOHSTUH U METOJI0B
Kypca T€OMeTpun
10-11 kmaccos,
CUCTEMaTH3AITUS
3HaHuM: "BekTopsl
B IPOCTpaHCTBE"

"https://resh.edu.ru/ http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

88

O6o6maromiee
noBTopenue 11
HOHATUUA ¥ METOZOB
Kypca reoOMeTpuu
10-11 xmaccos,
cUCTeMaTU3aIus
3HaHuil: "BekTopbl
B IIpOCTpaHCTBE"

"https://resh.edu.ru/ http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

89

Oo6o01aromiee
noTopenue 11
TTOHSATHUHA U METO/IOB
Kypca reOMeTpuu
10-11 knaccos,
CUCTEMaTH3aITUs



https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

3Hanuit: "O0bemM
MHOTOIpaHHHUKa"

90

OO6o6maroee
noBroperue 11
MOHSITHHA U METOJIOB
Kypca T€OMeTpuu
10-11 xiaccos,
CHCTEMAaTU3allHs
3HaHui: "O0beM
MHOTOTpaHHHUKa"

91

O6o06maromee
nosTopenue 11
HOHATUU ¥ METOJOB
Kypca reOMeTpum
10-11 xmaccos,
CHCTEeMaTH3aIus
sgagui: "Tlnomann
MOBEPXHOCTHU U
00BEMBI KPYTJIIBIX

n

TCII

"https://resh.edu.ru/ http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

92

O6o06maromee
noTopenue 11
IMOHATUI U METOJIOB
Kypca reOMeTpHH
10-11 xmaccos,
CUCTEMaTH3aITUs
sHaHuu: "[lmomanmu
MMOBEPXHOCTH U
00BEMBI KPYTJIBIX



https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

n

TCII

93

Hrorosas
KOHTPOJIbHAS
pabora

"https://resh.edu.ru/ http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

94

Hrtorosas
KOHTPOJIbHAS
pabota

95

[ToBTOpEHMeE,
00001IeHNE 1
CUCTEMaTH3AITUS
3HAHUM

"https://resh.edu.ru/ http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

96

Hcropus pazsutus
CTEPEOMETPUHU KaK
HAyKU U €€ POJIb B
pa3BUTUU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOT Ul

97

Hcropus passutus
CTEPEOMETPUHU KaK
HAYKU U €€ pOoJIib B
pa3BUTHH
COBPEMEHHBIX
HUHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

"https://resh.edu.ru/ http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/ "

98

Hctopus pa3BuTtus
CTEPEOMETPUHN KaK



https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://urok.1c.ru/library/mathematics/

HayKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

99

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

100

Uctopus pazputus
CTEPEOMETPUHU KAK
HAyKU U €€ POJIb B
pa3BUTUH
COBPEMEHHBIX
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eometpus 10-11 kmaccel YueOHuK 1151 0011e00pa3oBaTeabHbIX YUPEXKICHUM
ba3oBbiii 1 poPUIIbHBINA YPOBHU

PexomennoBano MO u Hayku P® , Mocksa " IIpoceemenne” 2021r.

METOAUYECKHUE MATEPHUAJIbI JIJIS1 YYUTEJIA

B.M. [Nananosckuii, H.M.Ilynbiun "Yrny6iaenHoe usydenue reomerpun” B 10
KJlacce

byniko Enena Bnagumuposna, Ctapmmii Beaymuii penaktop LlenTpa dpusuko-
MaTeMaTH4eCKOTro 00pa3oBanus, Mep3nsak Apkanuii ['puropsesud, [lomoHckuit
Butanuii bopucosuu, Axup Muxann CeMeHOBHUY, YUYUTENIb MATEMAaTHUKH, aBTOP

y4eOHUKOB U YYeOHO-METOIMUECKUX TTOCOOHI IO MaTeMaTHKe

Hcrounuk: https://rosuchebnik.ru/material/geometriya-uglublyennyy-uroven-10-

klass-metodicheskoe-posobie/

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://resh.edu.ru

http://school-collection.edu.ru/

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









