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HOACHUTEJIBHAA 3AIIMCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CpPEIHErO
o0miero oOpa3oBaHus, TaK KaK 00€CTIEYUBAET BOZMOKHOCTh U3YUYCHHS JUCIMILTUH
€CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH W MPEAMETOB TI'YMAHUTAPHOIO IMKJIA.
[Tockonpky  JIOrMYecKO€  MbILUIEHHE,  (OpMUpyeMOE€  IpU  HU3yYEHUHU
O0yUalOLUMUCS TOHATUIHHBIX OCHOB I€OMETPHH, MPH JOKA3aTENIbCTBE TEOPEM U
IIOCTPOEHUM LIETIOYKH JIOTUYECKUX YTBEP)KACHUN MPU PELIEHUU I€OMETPHUUYECKHUX
3a/lay, YMEHHE BBIJIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIECHUM 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YAaCTHOCTHU
bu3nueckux 3amay.

[{enb ocBoeHus nporpaMmsl yueOHOro Kypca «I'eomerpusk» Ha yriyonéHHOM
YpPOBHE — pa3BUTHE MHIMUBUAYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH nMpeaMeTHO obnactu «Maremaruka u
uHbpopMaTuKa»  yepe3  oOecreueHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojiee TINyOOKHMX TEOMETPUYECKUX 3HAHUW U JICHCTBUH,
CHeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEIIHOTO MPOo(hecCHOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATHKH.

[IpnopuTeTHBIMM 3aJladaMu Kypca TI€OMETpUU Ha YIIIyOJI€HHOM YpPOBHE,
pacIIUPSIOUIMMH U yCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHHe MPEICTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYPBI U
(bopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHHE TMPEACTaBICHHUS O TMPOCTPAHCTBEHHBIX (UTYypax Kak o
BOKHEHIINX MAaTEMATHYECKUMX MOJEINAX, MO3BOJIIONIMX ONMUCHIBATH W H3ydaTh
pa3HbIE SIBJIEHUS OKPYKAIOIEro MUpPa, 3HAHUE MMOHATUMHOTO ammapara o pasaeiny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuH;

dopMupoBaHHE  yMEHHUS ~ BIAJAETh  OCHOBHBIMM  IIOHATHUSMU O
IPOCTPAHCTBEHHBIX (QUIypaX M KX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JIOKA3bIBaTh TEOPEMbI M HAXOAMTH
HECTaHJIapTHBIE CIIOCOOBI PEIICHHUs 3a/1aY;

(GopMUpOBaHKE YMEHUS paclio3HAaBaTh HA YEPTEXKAX, MOJAECIAX U B pEAIbHOM
MUpE MHOTOTPAHHUKMA M TejJa BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKUE
MOJIENH;

¢bopMupoBaHHEe MOHMMAaHHUS BO3MOKHOCTH aKCHMOMAaTHYECKOTO MOCTPOCHUs
MaTeMaTHYeCKUX TeopHuil, (GOopMUpOBaHME NOHUMAHHUS POJU AKCHUOMATHKU IpHU
MIPOBEJECHNHN PACCYKICHU;

(dbopMHpOBaHUE yYMEHHUS BJIAJETh METOJAMHU JOKAa3aTeIbCTB U aJITOPUTMOB
pELICHMs, YMEHUSI UX NPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYyX IACHHUS B
XOJI€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUHU MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCUOMATHKHU B MPOBEJICHUU
JNEAYKTUBHBIX PacCyKJICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTENIEKTYAIbHBIX W  TBOPYECKUX
criocOOHOCTEM 00yUaroIIMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX
yYMEHUH, KpUTUIHOCTH MBIIUICHUS, UHTEpEca K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHrue (PYHKIIMOHATILHOH TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHHUS pacro3HaBaTh IMPOSBICHUS T'C€OMETPUUYCCKUX IOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B pEalbHBIX JKH3HEHHBIX CUTYaIUsIX W NPH W3YUYEHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCIEIOBAHUS TMOCTPOCHHBIX MOJIEIIEH,
WHTEPIPETAIUN MTOJTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEP’KAaTEeILHBIMU JIMHUAMH y4eOHOTro Kypca «['eomerpusi» B
10-11 xmaccax sBusAwoTcs: «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannuku», «Tema BpameHus», «BekTopel UM  KOOpPAUHATHL B
MIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypOBHE OOy4YeHUS B
10-11 kyaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTcss He TOJIbKO IO
COJIep KaTeNIbHBIM JIMHHSAM, HO U 10 Tojam oOydenus. Conepikanre oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO ToJaM OO0Yy4YeHHS, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4ToObI KO BCEM OCHOBHBIM, MIPUHIIUIIAAIHHBIM BOMPOCAM O0YyUaIOIIUECs
oOpalaiuch HEOJAHOKPAaTHO. ITO  MO3BOJSET OPraHu30BaTh  OBJIAJICHUE
reOMETPUYECKUMHU MOHATUSIMH M HaBBIKAMU IOCJIEI0BATEIBHO U MOCTYATENIbHO, C
COOJTIO/ICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYATh B OOIIYTO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN O0YYAIOMUXCs, PACIIUPsAS U yIiyOmsis
e€, 00pa3ys MPOYHbIE MHOXXECTBECHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garb ycnoBus s guddepeHnmanmm  00ydeHHs,  TTOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MpOTpaMM, OOecHeuuTh YriIyOnEHHOe
U3Y4YEHHUE T€OMETPHUH KaK COCTaBJIstoIIel yueOHoro nmpeamera «MaTteMaTukay;

MOJITOTOBUTH OOYYAIONIMXCA K MPOJOKCHHIO H3yUYeHUS MaTeMaTHKH C
yaéToM BBIOOpa Oynmymiel mpodeccun, obOecmednBas MPEEMCTBEHHOCTh MEXIY
o01MM U podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriayOJI€HHOM YpOBHE
orBoautcs 204 yaca: B 10 ximacce — 102 yaca (3 gaca B Hemeno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPKAHUE OBYUEHUSA
10 KJIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBO. IloHsTHE 00 aKCcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIIECTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: IEpPECEKAIOIINECH,
napajuleJIbHble M CKpellMBaromuecss mnpsmble. [Ipu3Hakum cxpemuBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IDIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
NpsIMBIE B IPOCTPAHCTBE, MAPAJIIETBHOCTh TPEX MPSIMBIX, MAPAIIIETBHOCTD MIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpalbHOE MPOEKTUPOBAHUE, N300pa’keHue
¢uryp. OCHOBHBIE CBOWCTBA MapaJJICIBHOTO NPOEKTHUpoBaHUs. M300paxkeHue
buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPaBIEHHBIMU CTOPOHAMH, YTOJl
MEXKy MPSAMBIMH B MPOCTpAaHCTBE. [lapaiienbHOCTh MJIOCKOCTEN: MapajuiebHbIe
IIJIOCKOCTH, CBOWCTBA [apaJlIeJIbHBIX IIJIOCKOCTEH. IIpocreitmue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpa’Ap, MapajulesIeuIe,
MMOCTPOECHUE CCUCHU.

[leprieHIUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIECHIUKYIJISIPHBIE MPSAMbBIC B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSPHBIE K IJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TEOpeMa O IPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH IO TJIOCKOCTH, PACCTOSTHUE
OT TM[psAMOM [0  IJIOCKOCTH,  TOpoeKuus  (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYIAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
IocKocTer. TeopeMa 0 TpEX NEPIEHIUKYJIISIPax.

VYl B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
yIoJI, JMHEWHBIA YTOJI ABYTPAHHOTO yriyla. TpEXrpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB W CHUHYCOB JIs
TPEXTPAHHOIO YIJa.

MHororpasHHuKHu

Byl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrOrpaHHuka. IIpusma: nN-yronsHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl TIPU3MbI, OOKOBasi M MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenurien, NPsIMOYTOJbHBIM  NApAJUICIENUANE] W  €ro  CBOWCTBA.
Kparyaiimme myTH Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammma: n-yrompHas mnupammuaa,
npaBWibHass W yceu€HHas nupamunbl. CBoiicTBa péOep UM OOKOBBIX TIpaHel
IIPaBWIBHOW mnupamuiel. lIpaBuibHbBIE MHOTOIpaHHMKH: IPaBUJIbHAS IIpU3Ma U



IpaBUWIbHAS [HUpPAMUJA, NpPABWIbHAS TPEYrojbHAs MNHUPAMUIA W IPABUIIBHBIN
TeTpadsip, KyO. IlpencraBneHue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOACKAdIP U UKOCADIP.

Brluncnenue 3J€MEHTOB MHOTOIPAHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOW TPHU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBIL.
[Inomanr OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH TMPABWIHHON MHUPAMUJIBI,
TeOpeEMa O IUIOMAAN yCEYEHHON TMPAMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DIJIEMEHThl CHUMMETPUU  IMPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsi B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS NPABWIBHBIX MPU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUJBI.

BekTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

[ToHsITUA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbI KOJUIMHEAPHBIC, COHAIPABJIEHHBIE UM MPOTUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucno. CBOMCTBA CIOXKEHHST BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOpPA HA YHUCIIO.
[ToHsiTHE KOMIUTAaHApHBIE BEKTOPBI. [IpHM3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O PaA3JIOKEHUHM BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTopaMm. IIpsmMoyronpHas  cuctemMa  KOOpAMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBA3b MEXIAYy KOOpPAMHATAMU BEKTOpA U
KOOpJIMHATAMH TOYEK. YTOJN MexXay BekTopamu. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tesia Bpaiuenus

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTD,
cepuyeckas TMOBEPXHOCThb, OOpasyomiue TMoBepxHOcTeld. Tema BpaieHUs:
MWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpaIlleHUs Ha TUIOCKOCTH. Pa3BépTka muimuHapa u koHyca. CummeTpus chepsl u
nrapa.

O0béM. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO Tapaiiesienumneaa M cienctsus u3 He€. OO0béM mpsMol u
HAKJIOHHOW TPHU3MBI, MWJIWHJpA, TUPaMHIbl U1 KoHyca. O0BEM IIapa W II1apoBOTO
CerMEHTA.

KomOwHammu TeNl BpamieHuss W MHOTOTpaHHWKOB. [Ipu3Ma, BIHcaHHas B
IWIMHIpP, OINHCaHHAs OKojo IwmHApa. llepecedenme cdepsl W mapa ¢
wiockocThio. Kacanme mrapa m chepsl TiockocThio. [loHSATHE MHOTOTpaHHUKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHOW B MHOTOTPAHHHUK WM TEJO
BpaIICHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMaab chepsl U e€ dJacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH MOBEPXHOCTEN
noaoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3amad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceuyeHnii MHOTOTPAHHUKOB U TEJ BPAIIEHUS: CCUCHUS IMITHH]IPA
(mapaJyienbHO M MEPIEeHAUKYISIPHO OCH), CEUYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUYCHUS MIapa, METOAbl TIOCTPOCHHUS
CEUYEHMI: METOJ CJIeIOB, METO]] BHYTPEHHEr0 MPOEKTUPOBAHHUS, METO]I IepeHoca
CEKYIIIEH TIIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpanctBe. Omnepanuu Haj BekTopamu. BekTopHoe
yMHOXKeHHE BeKTOpoB. (CBOWCTBa BEKTOPHOTO yMHOXEHHUA. [IpsmoyroipHas
cUCTeMa KOOpAHUHAT B TpocTpaHcTBe. KoopamHaTe! BekTopa. PazmoskeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPH PEIICHUH TE€OMETPUUECKHUX
3ajad.

JIBH:KEHUS B IPOCTPAHCTBE

JlBmxenus npoctpancTBa. OTtoOpakenus. J[BMKEHUS M PaBEHCTBO (UTYP.
OOmme cBoiicTBa JBIWKCHWH. Buasl JBMKEHUN: TapauIebHBIA IEPEHOC,
LEHTPAJIbHAsl CUMMETpHs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOMU.
[IpeobpazoBanus monodus. [Ipsamas u chepa Ditnepa.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA YUEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BoOCIMTAHME:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIGHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
poLeayp TpakIaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSIMHA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCHUHUCKOM T'PaKIaHCKONW HIACHTUYHOCTH, YBOXKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCUICKOW MAaTEMAaTHWKH, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIBI,
UCIIOJIB30BaHUE OTUX JOCTMXKEHUUW B JAPYrUX HayKaX, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUM HAyKH M JEATEIIBHOCTbIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTHYeCKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKICHUM, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BoCIUTAHME:

cOPMHPOBAHHOCTh, yMEHUS TMPUMEHSATh MAaTeMAaTHYeCKHe 3HAHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHITHH U
OTIbIXa, peryispHas (pu3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocnuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznmuuHbiM  cpepam  TPOPECCUOHANBHOW  JIEATENIbHOCTH, CBA3AHHBIM €
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymeid mnpodeccur U peanr30BbBIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEW JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH NPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIPaBICHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJbTYyphbl, TOHUMAHHE BIIMUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOIHOM U COLMATBHOU
Cpellbl, OCO3HAHHE TJI00ATLHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUCHTAIIHS
HAa TPUMCHEHHE MaTEMAaTHYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKPYX AUl Cpeapl, IUIAHUPOBAHHE IOCTYNKOB M OLEHKH WX BO3MOKHBIX
MOCJICICTBUI JIJISL OKPY2KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH HW  OOINECTBEHHOW  MpPAKTUKH, I[MOHUMaHUE
MaTEMaTUYeCKOM HayKH Kak cdepbl 4YeJOBEYECKOW MAesITeNbHOCTH, STaloB €€
pa3BUTUS M 3HAYUMOCTH JUISl PA3BUTUS I[MBWIM3AIMH, OBJIAJCHHUE S3BIKOM
MAaTEMAaTUKH W MaTE€MaTUYECKOM KyJbTypOM KakK CpEICTBOM IMO3HAHUS MHPA,
TOTOBHOCTh OCYILECTBJISATh IPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIBbHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jioru4ecKkue JeicTBUA:

BBISIBJISAITH U XapaKTEPU30BaTh CYLIECTBEHHBIC TMPU3HAKA MATEMATHUUYECKHUX
OOBEKTOB, TOHSTUN, OTHOIICHUN MEXIy MOHIATHUSIMHU, (DOpMyIUpOBaAThH
OTIpEJICIICHMSI TIOHATHUN, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHUS M CPAaBHEHMSI, KpUTEPUH TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIHpPOBaTH MW  MPeoOpa3oBbIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKJICHHAX, IpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JiefaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHyKTUBHBIX YMO3aKJIIOUECHHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JIOKA3aTeILCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBaTh apryMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 peleHus y4eOHOW 3ahaud (CpaBHHUBAaThb HECKOJIBKO
BApUAHTOB  PEIICHHWS, BBHIOMpaTh HambojJee  MOAXOMAIHUH ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarelbCKHe AeiCTBUSA:



MCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIONIME  MPOTHBOpPEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MPOBOJAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN HYKCIEPUMEHT, UCCIIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMU, SBJICHUSIMHU, POIECCAMU;

CaMOCTOSITENILHO (HOPMYIUPOBaThH O0OOIIEHUS W BBIBOABI MO PE3yjbTaTam
MPOBENEHHOTO  HAONIONECHMS, UCCIICNIOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpolLecca, a TAKKE BbIJIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBJISITh JA€UIUTH MHPOPMAIIMK, TaHHBIX, HEOOXOJUMBIX NJii OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]1a4H;

BBIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH WHOOPMAIUIO PA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHNUS,

CTPYKTYPHUPOBaTh HH(POPMAIIHNIO, TPEIACTABIATh €€ B pa3IMUHBIX (popMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaAEKHOCTD uH(bOopMaIu o CaMOCTOSITEJIbHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbBIE YHHBeEpPCAJIbHbIE YUeOHbIE TeCTBUSA

Oo0menue:

BOCIIPUHUMATh U ()OPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIOBHUSIMHU H
HEeIIMU  OOIIEHUS, SICHO, TOYHO, T'PaMOTHO BBIpaXaTh CBOKO TOYKY 3pCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOJy PEIICHUS 3aJadH,
KOMMEHTHPOBATh MOJTYICHHBIA PE3YIIbTAaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOM TEMBI,
npoOJjieMbl, pelIraeMoi 3ajady, BBICKA3bIBaTh HJEH, HAIleJIEHHbIE Ha TIOHMCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy>XMBaTh Pa3jM4Me M CXOJCTBO TMO3WUIIUNA, B KOPPEKTHOU (opme
bopMyTUpPOBATHh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MIPEACTABIIATh PE3yJIbTAThl PEIICHUS 3aJ1au, SKCIIEPUMEHTa, UCCIIeOBaHMUSI,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aja4
MIPE3EHTAIlMN U OCOOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE TeHCTBUS
Camoopranusamnus:



COCTaBIIATH IIJIaH, aJITOPUTM PEIIEHUS 3aJlayH, BBIOUpATh CIIOCO0 PEIICHUS C
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YUETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIeKT:

BIAJCTh HABBIKAMH  TO3HABATENbHON  pedJeKcHuM KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
criocobaMu CaMOIPOBEPKHU, CaMOKOHTPOJISL TpoIlecca W pe3ysibTaTa pelieHUus
MaTeMaTHUYECKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEUICHUU 3a/1ayH,
BHOCHUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HAWJICHHBIX OMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSAM, OOBICHITH TPUUHUHBI
JOCTH)KEHUSI WIIM HEIOCTUKEHUSI PE3YIbTAaTOB JAESITEIIbHOCTH, HAXOJIUTh OLIMOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEHIeHUH Y4YEOHBIX 3aj7a4, MPUHUMATHh LE€Jb COBMECTHOM
NEATENHHOCTH, TIJIAHUPOBATh OPTaHHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeaeisTh
BUIBI pabOT, OTOBApWBATHCS, OOCYXHaTh TMPOIECC W Pe3yJabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCyXkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHIOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMU UJIE€HAMHU KOMAaH[bI, OIICHHBATh
KauyeCcTBO CBOET0 BKJAja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4YaCTHUKAMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HAyIuTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMHM MOHSITHSAMH CTEPEOMETPUM MPU
pELICHUH 3a7a4 U IIPOBEACHUH MATEMATUYECKUX PACCyKICHNN;

e TNPUMEHATH AKCHOMBI CTEPEOMETPUU U CHEACTBUSA U3 HUX IPHU PELICHUHU
T€OMETPUYECKUX 3a/1a4;

e KJAacCU(PUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B IPOCTPAHCTBE, IIPSIMBIX U IJIOCKOCTEW B POCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C yrjamMud B
IIPOCTPAHCTBE: MEXAY MPSMBIMM B TPOCTPAHCTBE, MEXKAY NPSIMOU U
IIJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuaa, NpsSMOYTOJIbHBIN Mapaienenunena, Kyo);

e KJaccuPUIUpPOBATH  MHOTOTPAHHUKHM,  BBIOMpas  OCHOBaHUS  JUIs
KJ1accuuKaluu;

e CBOOOJIHO OMNEPUPOBATH MOHSITUSMH, CBSI3AHHBIMU C  CEUYCHHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBIMNOJIHATh napasuiesibHOE, LEHTpaJIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA TUIOCKOCTH, BBIMOJHATH U300paKeHUST (PUTYP
Ha IJIOCKOCTH,;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBIOITHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYD:
BH/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpHU3Ma,
MMpaMK/ia), TEOMETPUUECKUX TEJ C MPUMEHEHHEM (HOpMYII;

e CBOOOJIHO ONEPUPOBATH MOHITUSMU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU
urypsr;

e CBOOOJIHO OIEPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJl BEKTOPAMU;

e pemaTh 3aJa4yd Ha JI0OKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUW U
HaxO0XXJICHUE T'€OMETPUYECKUX BEIUYMH, MPUMEHSSI WU3BECTHBIC METOJIbI
[IPU PEIICHUU MaTEMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH,;

e TMPUMEHATH MPOCTEHIIME MPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIITUOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e W3BJIEKaTh, MPEOoOpPA3OBBHIBATE W HMHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (Urypax, MPEACTaBICHHYI Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYECHHbIE 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJU3UPOBATh PEaJbHbIE CUTyallUH, MPUMEHSATh U3YUYEHHBIEC MOHSATUS B
npolecce IMOMCKAa  pEeHIeHUs MaTeMaTU4YecKu  CcOopMyIHpOBAHHON
npoOJsieMbl, MOJECIUPOBATh pPEATbHBIE CHUTYallMd Ha SI3bIKE TEOMETPUH,
UCCIIEIOBATh MOCTPOEHHBIE MOJIECNIH C MCIOJIb30BAaHUEM T€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, peliarh MPaKTUYECKHUE 3aadd,
CBSI3aHHBIE C HAXOXKJIEHUEM I'€OMETPUUYECKUX BEIUYHH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS TE€OMETPUM KaK
COCTaBHOM 4acTH (yHIAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oOyyaromuics HayquTCs:



CBOOOJIHO ONEpPUPOBATh TMOHSATUSMH, CBSI3aHHBIMU C LMJIUHAPUYECKOM,
KOHMYECKOM U CPEpUYECKON IOBEPXHOCTIMH, OOBICHATH CIOCOOBI
MOJIyYEeHHUS;

OIEpUPOBaTh MOHATHUAMHU, CBI3aHHBIMHU C TEJIAMH BPALICHUS: [IWJIHMHIPOM,
KOHYCOM, c(pepoii U Iapom;

pacrno3HaBaTh Tejla BpalleHHs (LUMIUMHAP, KOHYyC, cdepa U 1ap) U
OOBSACHATH CIIOCOOBI OJIYUEHHUS TeJl BpaIllCHUS;

KJIACCU(PHUIIMPOBATH B3aUMHOE PACIIOIO0KEHNE C(ephl U MITOCKOCTH;
BBIUMCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHHUKOB M TEJN BpalICHMS,
00BEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJ BpAIICHUS,
reOMETPUYECKUX TEJ C IPUMEHEHHEM (HopmyI;

CcBOOO/IHO OIEpPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIUSMHU Tell
BpallleHUs 1 MHOTOI'PAaHHUKOB: MHOTOTPaHHMK, BIIMCAHHBIN B cepy u
ONMMCAHHBIA OKOJO cdepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WIH TEJO
BpalICHUS;

BBIUUCIISATH COOTHOLICHUS MEX/Ty IUIOIIAIIMU [TOBEPXHOCTEN U 00bEMaMu
I10JIOOHBIX TENT;

n300pakaTh u3ydaemble (UTYpbI, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUYECHMSI TEJl BPALLICHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HH(OOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO0 Ha
yepTexax U pucyHKax;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHSTH ONIEPALlUU HaJl BEKTOPaMH;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CUCTEME KOOP/IUHAT;
pemiarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIECHUE YIJIOB MEXIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUKM OT TOYKM 10 IUIOCKOCTH, B
1[E€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPHU PEIICHHH;
CBOOOJHO ONEPUPOBATh NOHATUSIMH, CBSI3aHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBIMOJHATh M300pPaKEHUST MHOIOTPAaHHMKOB M TEJI BpPALLEHUS IpU
MapajuieIbHOM  MEPEHOCE, [EHTPAJIbHOM CUMMETPUHM, 3€pKAIbHOU
CUMMETPUH, IPU TOBOPOTE BOKPYT MPSIMOIL, MpeoOpazoBaHus Moa00us;
CTPOUTb CEUEHUS MHOTOIPAHHUKOB W TEJ BPALLEHUS: CEUCHUs LMIUHApA
(mapanienbHO U NEPHEHIUKYIISIPHO OCH), CEYEeHUs KOHyca (TlapasuieiabHble
OCHOBAHMIO U MIPOXOJISALIME YepE3 BEPILINHY ), CEUCHHUS 1Iapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUW: METOJ CJEI0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITIOCKOCTH;



JIOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHSTh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAIOIINX HECKOJBKO IIaroB pPEUICHUs, €CJIM YCIIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOU U HESIBHOU (popmMe;

pelars 3ajJadyd Ha JOKa3aTelbCTBO MATEMAaTHYECKHX OTHOLICHUM U
HaXO0XJICHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHUCTEMBI ITPU PELICHUHU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  [OJYYEHHbICE  3HAHUSA  HA  IPAKTUKE:  CPABHUBATS,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIE CUTYALMU, IPUMEHATh U3YUYECHHBIE
MOHSATHUSA, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA  PELICHUS
MareMaThuyecku  cHOpMyIMpOBAaHHOM  MPOOJIEMBI,  MOJAEIHUPOBATH
peallbHBIE CUTyallMd Ha S3bIKE T'€OMETPUHU, HCCIEI0BATh IOCTPOCHHBIE
MOJIEJIA C HCHOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHH UM TEOPEM,
amnmapara anreOpbl, peuaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXO0XJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TPEACTABJICHUS 00 OCHOBHBIX ASTanax pa3BUTHUA TEOMETPUH Kak
COCTaBHOM 4acTu (PyH/IaMEeHTa Pa3BUTHUSI TEXHOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie = IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 BBenenue B ctepeoMeTpuio 23 1 https:/hww w.yaklass.F u
A P P http://fcior.edu.ru
5 [TapaynenbHOCTh MPSMBIX U TNIOCKOCTEH B 8 1 https://ww w.yaklass.r u
MPOCTPAHCTBE http://fcior.edu.ru
3 B3aumHoe pacmnonoxeHue npsMbIx B 5 1 1 https://ww w.yaklass.r u
MPOCTPAHCTBE http://fcior.edu.ru
4 [eprieHAUKYIAPHOCTH NPSAMBIX U o5 1 https://ww w.yaklass.r u
IJIOCKOCTEN B TPOCTPAHCTBE http://fcior.edu.ru
5 VTIIIBI U paccTOSTHUS 16 1 M w.yaklass.r u
http://fcior.edu.ru
6 MororpaHmH 7 1 5 https://ww w.yak]ass.r u
http://www.tmn.fio.ru/works/
https://ww w.yaklass.r u
7 B 12
CICTOPBL B HpOCTpaticTRe http://fcior.edu.ru
3 HOBTOPGHI/IC, 000011IeHNE U CUCTEMATH3AIHS 5 9 https://ww w.yaklass.r U
3HAaHUN HEPSIE
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 5)
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11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHbBIE
HaunmeHnoBaHue pa3aesioB U TeM nu@poBbIe
Ne n/m P Kontpoabnbie | IlpakTHueckue (itdpp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
1 AHanuTH4ecKasi reoMeTpust 15 1 1 M w.yaklass.r u
http://fcior.edu.ru
5 [ToBTOpeHnue, 06001mEeHNE 1 15 1 https://ww w.yaklass.r u
CUCTEMaTU3als 3HAHUU http://fcior.edu.ru
3 OO6BEM MHOTOTpaHHHKA 17 1 1 fu S://V\./W w.yaklass.r u
http://fcior.edu.ru
4 Tena spamenus 24 1 1 httgs://w w.yaklass.r u
http://fcior.edu.ru
5 [Tnomaau mOBEpXHOCTU U O0BEMBI 9 1 1 https://ww w.yaklass.r u
KpPYIVIBIX T€Il http://fcior.edu.ru
6 I ar— 5 1 httgs://w w.yaklass.r u
http://fcior.edu.ru
[ToBTOpeHue, 0600IIeHNE U
7 . 17 2 https://ww w.yaklass.r u
cUCTEeMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Konrpoasnubie  IIpakTuyeckue
n/n Bcero u3ydeHusi  o0pa3oBaTesIbHbIEC
padoThI padoThI
pecypchbl
OcHoOBHBIE NpaBWIIa N300paXKEHUS HA
https://ww
1 PHUCYHKE MJIOCKOCTH, MapalieIbHbIX 1
w.yaklass.r u
IPSAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka
[ToHsATHS cTepeoMeTpUH: TOUKa, NpsMas,
IUIOCKOCTh, TPOCTPaHCTBO. OCHOBHBIE
https://ww
2 npaBuia N300pakeHUsI Ha PUCYHKE 1
w.yaklass.r u
IJIOCKOCTH, NMapaJlIeNIbHBIX PSIMBIX
(OTpe3KOB), cepeIuHbI OTPE3Ka
[TonsTHS: IepeceKaroLuecs MIOCKOCTH,
https://ww
3 IepeceKaroImecs npsamas 1 MiI0CKOCTh; 1
w.yaklass.r u
MOJIyTIPOCTPAHCTBO
[TonsTHs: IepeceKaroIuecs MIOCKOCTH,
https://ww
4 nepeceKaroImecs npsmas ¥ iocKoCTh; 1
w.yaklass.r u
MOJIYTIPOCTPAHCTBO
MHoOrorpaHHuKu, H300paxeHne
o https://ww
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP, 1
w.yaklass.r u
HECYIIECTBYIOIMUX 00HEKTOB
MHoOrorpaHHUKH, U300paKeHUE
6 Ep ’ P o 1 1 https://ww
MPOCTEUIINX MPOCTPAHCTBEHHBIX (HUT
P pocTp M w.yaklass.r u
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE 1 https://ww



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

CICACTBUA N3 HUX

w.yaklass.r u

8 AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE https://ww
CIICJICTBHS U3 HUX w.yaklass.r u
AKCHOMBI CTEPEOMETPHH U TIEPBBIE
9 cienctBus u3 HUX. CrocoObl 3a1aHus https://ww
NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE. w.yaklass.r u
O0603HaueHUs MPSMBIX U TUIOCKOCTEH
N300pakeHue ceueHuil nmupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOISAT Yepe3 X
,I_) ’ P P P https://ww
10 pedpa. N3o0pakeHne nepecedeHus
. w.yaklass.r u
MOJTyYeHHBIX IIOCKOCTEH. PackparmBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH [IBETAMH
N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
P ’ p p p https://ww
11 pEopa. M3o0pakeHne nepecedcHus
: w.yaklass.r u
MOJIy4YEHHBIX TUIOCKOCTe!. PackpamnBanue
MOCTPOCHHBIX CEUYCHUH Pa3HBIMH [BETAMH
N306paxenune ceueHnil nupamuibl, Kyda u
MPU3MBI, KOTOPBIE TPOXOIAT Uepes3 uxX
P ’ p P p https://ww
12 pé6pa. N3o0pakeHune nepeceueHus
: w.yaklass.r u
MOJTyYEHHBIX TUIOCKOCTeN. PackpamnBanue
MTOCTPOCHHBIX CEYEHHI pa3HBIMU [IBETAMU
N3o0paxenue ceyeHUi mupamMuibl, Kyda u
MPU3MBI, KOTOPbIE TPOXOAT Uepe3 uxX
P i A P https://ww
13 pédpa. M3o0paxeHune nepeceueHus
' w.yaklass.r u
MOJTyYeHHBIX TIOCKOCTeH. PackparmBanue
MIOCTPOCHHBIX CEUYCHHUH Pa3HBIMH LBETAMH
. https://ww
14 Merton cnenoB uisi HOCTPOCHUS CEYEHUM

w.yaklass.r u



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

Meton ciefoB [isl IOCTPOEHUS CEUYEHUI.

. . https://ww
15 CaolicTBa niepece4eHni NpsIMbIX U
. w.yaklass.r u
MJIOCKOCTEH
MeToJ criesioB TSl OCTPOCHHUS CEUSHUIA. httos:/fww
16 CaoiicTBa nepece4eHuil NpsIMbIX U S.
5 w.yaklass.r u
TJIOCKOCTEH
[TocTpoenue cevueHuii B mupamue, Kyoe
17 o TpéM ToukaM Ha pébpax. Co3nanue https://ww
BBIHOCHBIX YePTEKEH U 3aITUCh II1aroB w.yaklass.r u
MIOCTPOCHUS
[TocTpoenue cevueHuii B mupamue, Kyoe
18 o TpéM Toukam Ha pébpax. Co3ganue https://ww
BBIHOCHBIX YePTEKEH U 3alUCh [1aroB w.yaklass.r u
MOCTPOCHHUS
[TocTpoenue ceuenuit B nmupamue, Kyoe
19 o TpéM ToukaMm Ha pébpax. Co3gaHue https://ww
BBIHOCHBIX YePTEKEH U 3alUCh [1aroB w.yaklass.r u
MOCTPOCHHUS
[TocTpoenue ceuenuii B mupamue, Kyoe
20 o TpéM ToukaMm Ha péopax. Co3ganue https://ww
BBIHOCHBIX YepPTEKEH U 3aIUCh I11aroB w.yaklass.r u
MOCTPOCHHUS
[ToBTOpenue mnanumetpuu: Teopema o
https://ww
21 MPOMOPITMOHANIBHBIX OoTpe3kax. [Togodue
w.yaklass.r u
TPEYrOJbHUKOB
[ToBTOpenue mnanumetpuu: Teopema
99 Menenas. Pacuersl B ceueHUAX Ha https://ww
BBIHOCHBIX 4YepTexax. Mcropus pa3Butus w.yaklass.r u

IJIAHUMETPHUU U CTCPCOMETPUHN
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https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

93 Konrponbnas padora "AKCHOMBI https://ww
crepeometpun. Ceuenus" w.yaklass.r u
B3anMHOe pacnosnoxeHue npsMbIx B
npoctpancTBe. CKpenBaronuecs

pOCTp P https://ww
24 npsimble. [Ipu3Haku CKpemuBarOIuxcs
w.yaklass.r u
npsmbix. [TapannenbHbie mpsMbIe B
IIPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMOM MapajieTbHON

o5 JAHHOW MPAMOM, NPOXOASAIIEH YEPE3 TOUKY https://ww
MPOCTPAHCTBA M HE JIeXKAIICH Ha TaHHON w.yaklass.r u
npsMoii. Jlemma o nepeceyeHun
MapajuIeIbHBIX IPAMBIX IIJIOCKOCTHIO
[TapamnensHOCTB Tpex mpsAMbIX. Teopema o

p p p p https://ww
26 TpEX mapasuieabHbIX NpsMbIX. Teopema o
w.yaklass.r u
CKPEILMBAIOIIUXCSI IPSMBIX
[TapannensHOE MPOEKTUPOBAHUE.

97 OCHOBHBIE CBOMCTBA NapajieIbHOTO https://ww
npoekTupoBanus. M300pakeHne pa3HbIX w.yaklass.r u
¢buryp B napauienbHON NPOSKIIUU

EHTpasbHas MPOEKIU. YTOI C
Herrrp P https://ww
28 COHATPABJIICHHBIMUA CTOPOHAMH. YTOJI
w.yaklass.r u
MEX1y IPSIMBIMU
3aayn Ha JOKA3aTENbCTBO U
https://ww
29 UCCIIe0BaHUE, CBS3aHHbBIE C
w.yaklass.r u
PaCIOJIOKEHUEM MIPSIMBIX B POCTPAHCTBE
[TonsTHS: MapaNaeNnbHOCTh MPSAMOI U
https://ww
30 IUIOCKOCTH B NpocTpaHcTe. [Ipu3nak
w.yaklass.r u

napajiiCJIbHOCTH HpSIMOP'I " IJIOCKOCTH.



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

CpoiicTBa napauienbHOCTH NPSMOM U
TUIOCKOCTH

FeOMeTquecm/Ie 3aJa41 Ha BBIYHMCICHUC U

31 JI0OKa3aTEIbCTBO, CBSI3aHHBIC C https://ww
MapajuIeIbHOCTHIO MIPSMBIX U IJIOCKOCTEH w.yaklass.r u
B IIPOCTPAHCTBE
[TocTpoenue ceueHusi, MPOXOISIIETO Yepes3

32 JTAHHYIO IIPSIMYIO Ha YEPTEKE U https://ww
napajuieIbHOTO JAPYroi mpsiMoit. Pacuér w.yaklass.r u
OTHOLIEHUH
[TapannenpHas npoexius, IpPUMEHEHUE

33 JUTsl IOCTPOCHMSI CEUCHHUI Ky0a 1 https://ww
napayuenenunena. CBoHCTBa w.yaklass.r u
napajuiefienune1a u Ipu3Mbl

34 [TapamnenpHbie mockoctu. [Ipu3naku https://ww
MapajuIeIbHOCTH JIBYX TUIOCKOCTEH w.yaklass.r u
Teopema 0 napamieIbHOCTH U

35 €IMHCTBEHHOCTH IJIOCKOCTH, MPOXOASIIEH https://ww
4yepes TOUKY, He MPUHAIeKATYI0 TaHHOM w.yaklass.r u
IUIOCKOCTH U CJIE/ICTBUS U3 HEE
CaoiicTBa mapaJIeIbHbBIX MJIOCKOCTEN: O

36 MapasieIbHOCTH MPSAMBIX MTEPECCUCHUS https://ww
MIPH MIEPECEUCHUN JIBYX MapaljieIbHbIX w.yaklass.r u
IJIOCKOCTEH TpeThei
CBoiicTBa mapauIeNIbHBIX TUIOCKOCTEN: 00
OTpe3Kax MapaieIbHBIX MPSMBIX,

37 SaIIZJ'IIO‘IéHHLII)X MEeXIy HapanIHeHLHLIMH ftps:

w.yaklass.r u

IJIOCKOCTAMU; O IICPECCUCHUU HpSIMOfI C
ABYMA ITapaJlJICJIIbHBIMUA IINIOCKOCTSAMU



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

38 [ToBTropenue: Teopema [Mudaropa Ha https://ww
IJIOCKOCTH w.yaklass.r u

39 [ToBTOpEHME: TPUTOHOMETPHUS https://ww
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA w.yaklass.r u

40 CaoiicTBa Ky0a U IPSIMOYTOJIHLHOTO https://ww
napajulesenuneia w.yaklass.r u

41 Brruucnenue JiH 0Tpe3KOB B KyOe U https://ww
NpSIMOYTOJIBHOM NapaJuIeenuIee w.yaklass.r u
IlepnieH UKyYIAPHOCTD NPSMOM U

42 mrockoctu. [Ipu3Hak https://ww
NEPIEHUKYJIAPHOCTH IPSIMON U w.yaklass.r u
IJIOCKOCTH
IlepnieH qUKYIAPHOCTD NPSIMOU U

43 mrockoctu. [Ipu3Hak https://ww
NEePICHANKYIJISIPHOCTH MPSIMOH 1 w.yaklass.r u
IJI0CKOCTH
Teopema o CylleCTBOBAHUU U

44 €AMHCTBEHHOCTH MPSIMOU, TPOXOASILEH https://ww
4yepe3 TOUKY MPOCTPAHCTBA U w.yaklass.r u
NEePIEeHIUKYISIPHON K MIIOCKOCTH

45 [InockocTH U epreHINKYISPHBIE UM https://ww
IpsIMbIE B MHOTOTPaHHHKAX w.yaklass.r u

46 [InockocTH U epreHINKYIIPHbIE UM https://ww
npsIMbIE B MHOTOTPaHHHKAX w.yaklass.r u
[lepneHUKyISp ¥ HAKIOHHASA. hitos: /A

47 [TocTpoeHue nepneHIuKyspa u3 TOUYKU Ha

w.yaklass.r u

MPSIMYIO

48 [lepnieHuKyISIp ¥ HAKIOHHAS. https://ww



https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/
https://ww/

[TocTpoenue neprneHuKyspa u3 TOUKU Ha
IIPSIMYO

w.yaklass.r u

49 Teopema 0 TpEX NEPHEHAUKYIIAPAX https://ww
(npsimast u oOpaTHast) w.yaklass.r u

50 Teopema 0 TpEX NEpHEHAUKYIIAPAX htto://fcior.edu.ru
(npsimast 1 oOpaTHast)

51 ¥/TOI ME3L CKpHBAIONIIMHCA http://fcior.edu.ru
IPSIMBIMU
ITonck nepneHANKYISAPHBIX NPSIMBIX C

52 IIOMOIIBIO NIEPIEHIUKYIISPHBIX http://fcior.edu.ru
IIJIOCKOCTEN

53 OpToroHaibHOE NPOEKTUPOBAHUE http://fcior.edu.ru
[TocTpoeHue ceuenuit kyoa, MpU3MBlI,

o4 [IPaBUJILHOM ITUPAMU/BI C TIOMOIIBIO http://fcior.edu.ru
OpPTOTOHAJILHOU MPOEKIINH
[Toctpoenue ceuenuii Kyoa, mpU3MBlL,

55 MPaBWJIBHON NUPAMHUJIBI C TOMOUIBIO http://fcior.edu.ru
OpPTOTOHAJIBHOU MPOEKLIUU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHUTEINIBHO TIocKocTH. [1nockocTu http://fcior.edu.ru
CUMMETpPUN B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHUKyYJISPHOCTH IPSIMOU U htto://fcior.edu.ru
IJIOCKOCTH KakK CJIECTBUE CUMMETPUH

58 HpaBI/IJIBHIiIe MHOTOIpaHHUKHU. Pacuér http:/fcior.edu.ru
paccTosHUM OT TOYKHU JI0 IIIOCKOCTH

59 HpaBI/IJ'II:HIiIG MHOTOIpaHHMKHU. Pacuér http:/fcior.edu.ru
paccTOsSHUM OT TOYKHU JI0 INIOCKOCTH

60 CriocoObI OIYCTHTD NEPIIEHINKYIISPHI: http://fcior.edu.ru
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CUMMETpHUS, CABUT TOYKH I10
[apajuIeIbHON IPAMOU

61

CaBur no HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

http://fcior.edu.ru

62

Konrponsnas pabdora "B3anmuoe
pacroyio’keHue MpsIMbIX U IMJIOCKOCTEN B
npocTpascTae”

http://fcior.edu.ru

63

[ToBTOpEHME: Yroa MeXay NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBLHOM TPEYTrOJIbHUKE, TEOPEMA
KOCHUHYCOB

http://fcior.edu.ru

64

[ToBTOpEHME: Yroy MexIy
CKpCHINBAIOIIUMUCS IPSAMBIMU B
IIPOCTPAHCTBE

http://fcior.edu.ru

65

FeOMeTquecm/Ie METOJbI BEIYHMCIICHUA
yriia MCXKIy NpAMBIMU B MHOT'OI'paHHUKaxX

http://fcior.edu.ru

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOTO yrja

http://fcior.edu.ru

67

[lepnenukynspHele miockocTu. CBoiicTBa
B3aUMHO IEPIICHIUKYIISPHBIX IIJIOCKOCTEN

http://fcior.edu.ru

68

[Ipu3Hak nepneHauKyIApHOCTH
IIJIOCKOCTEM; TeOpeEMa O MPSMOK
MEePECEUCHUS JBYX MIIOCKOCTEN
MEPIEHANKYISIPHBIX TPEThEU INTIOCKOCTH

http://fcior.edu.ru

69

[IpsimoyronbHbIN Napasuienenunesn; Kyo;
U3MEpEHUS, CBOMCTBA IPAMOYTOJIEHOTO
napajuliesIenune1a

http://fcior.edu.ru

70

Teopema 0 AUAaroHaI MPSMOYTOJIBHOTO

http://fcior.edu.ru
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napajjeacnuiica u CJICaACTBUC U3 Hee

71

CTepeOMeTpI/I‘{CCKI/IC " NPpUKIIaAHbIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U INIOCKOCTU

http://fcior.edu.ru

72

IToBTOpEHME: CKPELUIUBAIOLIUECS MPSIMBIE,
napajJiesibHble TUIOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHHUKaX

http://fcior.edu.ru

73

Hapa napaJijICJIbHBIX IIOCKOCTEM Ha
CKPCHINBAIOIINUXCA MTPAMBIX, PACCTOSIHUC
MCXKAY CKPCIIHUBAIOIIUMHCA MTPSAMBIMUA B
MMPOCTBIX CUTyalluAX

http://fcior.edu.ru

74

Paccrosinue oT TOUKH 10 TJIOCKOCTH,
paccTosiHuE OT IPSIMOM 0 INIOCKOCTH

http://fcior.edu.ru

75

Beruncnenue paccTossHUNA MEXKIY
CKpELIMBAIOIIUMUCS IPSIMBIMHU C
ITOMOIIBIO NEPIIEHIUKYJIIIPHOM MNIOCKOCTH

http://fcior.edu.ru

76

TpéxrpanHsli yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TE€OpEMbl KOCHHYCOB U CHHYCOB JJISt
TPEXTPAHHOTIO yIJIa

http://fcior.edu.ru

77

DneMeHThI CPepPUIECKON Te€OMETPHH:
reo/Ie3nYecKue JMHUN Ha 3eMIie

http://fcior.edu.ru

78

Kontponbnas padota "Yrisl u
paccrosiHus"

79

Cucremaru3anus 3HaHuN "MHOTOrpaHHUK
M €ro dJIeMeHTHI"

http://fcior.edu.ru

80

[Inpamupa. Buael mupamun. IpaBunbsHas
upaMua

http://fcior.edu.ru
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IIpusma. IIpsAmast u HaKJIOHHAS IPU3MBI.

81 1 http://fcior.edu.ru
IIpaBunbHas npusma

82 Hpsmor napannvenennnen, 1 http://fcior.edu.ru
MPSIMOYTOJIBHBIN Mapaienenures], Kyo

83 BIZIHyKJIBIe MHOTOTpaHHHUKHU. TeopeMa 1 htto://fcior.edu.ru
Olinepa
Beinykiieie MHOrorpasHuku. Teopema

84 Oiinepa. [IpaBuiibHbBIE U TOJTYIIPABUIIbHBIE 1 http://fcior.edu.ru
MHOTOTPaHHUKH

85 Konrponsnas padora "MHororpaHHUKH" 1

86 [TonsiTHEe BEeKTOpa Ha TUIOCKOCTH U B 1 htto://fcior.edu.ru
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 http://fcior.edu.ru

88 Pa3HocTh BEKTOpOB 1 http://fcior.edu.ru

89 [TpaBuno mapamnenenurnena 1 http://fcior.edu.ru

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1 http://fcior.edu.ru
PasnoxxeHnue BekTopa mo 0azucy Tpeéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1 http://fcior.edu.ru
TIOCKOCTH

92 CkansipHOE IPOU3BEICHUE 1 http://fcior.edu.ru

93 Brruncnenue yria Mexay BEeKTOpaMu B 1 htto://fcior.edu.ru
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 http://fcior.edu.ru

95 [Tpocreiimme 3agaun ¢ BEKTOpaMH 1 http://fcior.edu.ru

96 [Tpocreiimme 3a7a4un ¢ BEKTOpaMH 1 http://fcior.edu.ru

97 [Tpocreiimme 3aga4un ¢ BEKTOpAMH 1 http://fcior.edu.ru

98 O06o0mIeHre 1 cucTeMaTU3aIus 3HaHU I 1 http://fcior.edu.ru
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99 O06o0uIeHre 1 cucTeMaTU3aIMs 3HaHU I 1 http://fcior.edu.ru

100 HToroBasi KOHTpOJIbHAsA paboTa 1

101 HToroBasi KOHTpOJIbHAsA paboTa 1

102 O06001IeHEe 1 cucTeMaTh3alus 3HaHui 1 http://fcior.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE

Hara uudposbie

Nen/m | Tema ypoka Kontpoabubie | IlpakTnueckue
Bcero H3ydeHusi  o0pa3oBaTesIbHbIEC
padoThI padoThI
pecypchl

1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1 http://school-
Ha IJIOCKOCTH U B pOCTpaHCTBE" collection.edu.ru

5 [ToBTOpenue temsl "CkansipHOE 1 http://school-
MPOU3BEJICHUE BEKTOPOB" collection.edu.ru

3 [ToBTOpeHue TeMsl "Boruncnenue yria 1 http://school-
MEKy BEKTOpaMH B IpOCTpaHCTBE" collection.edu.ru

4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1 http://school-
MPOXOJISIIEH yepe3 B TOUKH" collection.edu.ru

5 YpaBHEHUE IIOCKOCTH, HOpMaJlb, 1 http://school-
YpPaBHEHHUE IUIOCKOCTH B OTPE3KAX collection.edu.ru

6 YpaBHEHUE IOCKOCTH, HOpMaJlb, 1 http://school-
ypaBHEHUE INIOCKOCTH B OTPE3Kax collection.edu.ru

http://school-
7 Bekropnoe npousBeeHue 1 collection.edu.ru

3 JIuHeiiHble HEPABEHCTBA, TUHEUHOE 1 http://school-
pOrpaMMHUPOBAHUE collection.edu.ru

9 JIluHeiiHble HEPABEHCTBA, TUHEUHOE 1 http://school-
pOrpaMMHUPOBAHUE collection.edu.ru

10 AHaIUTUYECKHE METObI pacuéra yria 1 http://school-
MEXy OpSAMBIMH B MHOTOTPaHHUKaX collection.edu.ru

11 AHaIUTUYECKHE METOBI pacuéra yria 1 http://school-

MCXKAY INIOCKOCTAMU B MHOTOI'PaHHHUKAX

collection.edu.ru




dopMya pacCTOSIHUSA OT TOYKH 10

http://school-

12 .
IJIOCKOCTHU B KOOpAUHATAX collection.edu.ru
13 HaxoxneHue pacCTosiHUM OT TOYKH 10 http://school-
IUIOCKOCTH B Ky0Oe collection.edu.ru
14 HaxoxneHue paccTOsTHUM OT TOYKHU 10 http://school-
IIJIOCKOCTH B IIPABUJIBHOW IMUPAMHUJIE collection.edu.ru
15 KonrponbHas pabora "AHanurudeckas http://school-
reoMeTrpus” collection.edu.ru
16 CeueHMst MHOTOIPaHHUKOB: CTaHIApTHBIE http://school-
MHOTOI'PaHHUKHU collection.edu.ru
17 C http://school-
€4EeHUSI MHOTOI'PaHHHUKOB: METOJI CIIEZIOB .
P AL CTeA collection.edu.ru
CeueHusi MHOTOIPaHHUKOB: CTaHAApTHBIE
P P http://school-
18 IJIOCKOCTH, NIEPECEUEHUS IIPSAMBIX U .
9 collection.edu.ru
IIJIOCKOCTEN
19 [TapaienbHbIE IPSIMBIE U IIJIOCKOCTH: http://school-
IapaiieabHble CEYECHUS collection.edu.ru
20 [TapasuienbHbIE IPSIMBIE U MIJIOCKOCTH: http://school-
pacuy€T OTHOLIEHUI collection.edu.ru
[TapanenbHble IpsIMBIE U TUIOCKOCTH:
21 P P http://school-
JIBl MEXKAY CKPEILHUBAOIIUMUCS .
yr Ay cipett B collection.edu.ru
MPSIMBIMU
[lepnieHIuKyNsIpHBIE IPSIMBIE U
99 IIJIOCKOCTH: CTAHIAPTHBIE Maphl http://school-
MEPIEHAUKYISIPHBIX TUIOCKOCTEN U collection.edu.ru
MPSIMBIX, CHMMETPUH MHOTOI'PaHHUKOB
93 [IepnennuKynspHBIEC NIPSAMBIE U http://school-

IIOCKOCTH: TCOpEMA O TPEX

collection.edu.ru




NEPIEHAUKYIISIPAX

[leprienAMKyIApHBIE IPSIMBIE U

http://school-

24 IJIOCKOCTH: BBIYUCIICHUS JUTHH B X
collection.edu.ru
MHOTOTpaHHUKAX
[ToBTOpEHME: TIOIAAN
25 MHOFOpI‘OJ'ILHI/IKOB bopmybl s http://school-
y . » DOPMYITIRL A collection.edu.ru
Iomaaen, CoOoopakxeHHs Mo I00Ms
[ToBTOpEeHMe: muomaan
26 o 013 o %08, (o http://school-
MHOT JHHUKOB, MYIIBI JUIS .
T . PMYIBLAL collection.edu.ru
101 e, COOOpaKEeHMSI TIOT00MST
[ToBTOpEHue: omanu
27 o OP o %08, (o http://school-
MHOT JTHHUKOB, MYJIBI JUIS .
yru PMYIBLAL collection.edu.ru
TIoIaAel, COOOpakKeHHs IOT00MS
[lomany ceyeHnii MHOTOTPaHHUKOB:
28 OIIaM MOBEPXHOCTEN F]Eajs e3a a http://school-
1 1 TIOBEPXHOCTEH, HUS H .
mad P pasp collection.edu.ru
Y4acTH, COOOpaKEeHHUs MO00us
IInmomaau ceueHNii MHOTOTPaHHUKOB:
29 OIIA/M OBEPXHOCTEN Fﬁs e3a a http:/school-
1 1 TIOBEPXHOCTEH, HUS H .
tmad p pasp collection.edu.ru
4acTH, COOOpaKEHUS MO00Us
Konrtponsnas padora "[loBTopenue:
30 MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"
31 O065BEM Tema. O6BeM IPSIMOYTOITLHOTO http://school-
napajuiesenuiena collection.edu.ru
39 3amaun 00 yABOCHUH Ky0Oa, O KBapaType http://school-
Ky0a; 0 TPUCEKITMH yTiia collection.edu.ru
33 CrepeomeTpuuecKue 3a1a4u, CBI3aHHbIC C http://school-

00BEMOM TIPSIMOYTOJIBHOTO

collection.edu.ru




napajiiejacnuicaa

HpI/IKHaI[HBIe 3aJa4u, CBA3aHHBIC C

http://school-

34 BbIUKCIIEHHEM 00BbEMA IPSIMOYTOIBHOTO .
collection.edu.ru
napajienenumneaa
N . http://school-
35 OO0BEM MPSAMOI TPU3MBI .
p p collection.edu.ru
36 CrepeomeTpuuecKkue 3aJ1auu, CB3aHHbIE C http://school-
BBIUHCICHUEM 00BbEMOB MPSMON MPU3MBbI collection.edu.ru
37 IIpukiiaguele 3aa4u, CBsI3aHHbIE C http://school-
00BEMOM TMPSIMOM MPU3MBI collection.edu.ru
Brruncnenue 06EMOB Tell € TOMOIIBIO
38 N 0618 http://school-
onpeaenéHHoro narerpana. OobpéM )
pea . P collection.edu.ru
HAKJIOHHOM NMPU3MBbI
Boruncnenue 06EMOB Tell € TOMOIIBIO
39 N O6BE http://school-
onpeaenéHHoro uarerpana. OobpéM .
pea p collection.edu.ru
MTUPaAMU/IBI
40 dopmyna 06béMa nmupamuasl. OTHOIICHHE http://school-
00BEMOB MUPaMH/] C OOIIMM yTIIOM collection.edu.ru
41 dopmyna o6béMa mupamusl. OTHOIIEHHE http://school-
00BEMOB MUPaMH/ C OOIIMM yTIIOM collection.edu.ru
42 CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIE C http://school-
00BbEMaMu HAKIIOHHOM MTPU3MBI collection.edu.ru
43 CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIE C http://school-
00BEMaMU TUPaMHU/IBI collection.edu.ru
ITpuknanueie 3agauu mo TeMe "OOBLEMBI
P " .- " http://school-
44 ten", CBA3aHHBIC C 00BEMOM HAKIOHHOMN .
collection.edu.ru
MIPU3MBI
45 [Ipuknanueie 3ana4un mo Teme "OObEMBI http://school-




Ten", CBs3aHHBIE ¢ 00BEMOM MUPAMHUIBI

collection.edu.ru

[Tpumenenue o6bEMOB. Brruncienne

http://school-

46 :
pacCTOSHUSA 10 THIOCKOCTH collection.edu.ru
47 Konrtponbnas padora "O0béM
MHOTOTpaHHHKA"
[nnuaapuyeckas IOBEPXHOCTH
48 o6oas P . P ecxo”, http://school-
ye MWINHAPUY )% .
pasyIotHe i AP collection.edu.ru
MIOBEPXHOCTU
49 Hwmnap. [psmoit KpyroBou HUIUHADP. http://school-
[1nomane MOBEpXHOCTH HUIUHAPA collection.edu.ru
50 Konunueckast moBepXHOCTh, 00pa3yroIue http://school-
KOHHMYECKOU MoBepXHOCTUH. KoHyC collection.edu.ru
51 CeueHune KOHYycCa IIOCKOCTHIO, http://school-
MapauIEIbHOM IIJIOCKOCTH OCHOBAHUS collection.edu.ru
59 VYceuénnslii konyc. M300paxenue http://school-
KOHYCOB U YCEUEHHBIX KOHYCOB collection.edu.ru
53 [Tnomans 60KOBOI MOBEPXHOCTH U http://school-
IIOJIHOW ITOBEPXHOCTH KOHYCa collection.edu.ru
54 [Tnomans O0KOBOI MOBEPXHOCTU U http://school-
IIOJIHOW ITOBEPXHOCTH KOHYCa collection.edu.ru
CrepeoMeTpuueckue 3ajauu Ha
P P http://school-
55 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE, .
N collection.edu.ru
IIOCTPOCHHUEM CEUYEHUH WINHJPA, KOHYCa
CrepeoMeTrpuueckue 3ajauu Ha
P P http://school-
56 I0KA3aTEIbCTBO U BEIYUCICHHE, .
. collection.edu.ru
IIOCTPOCHHUEM CEUEHUN WINHPA, KOHYyCa
57 IIpukiiaguelie 3aga4n, CBsI3aHHbIE C http://school-

MUIMHAPOM

collection.edu.ru




HpI/IKJIaI[HBIe 3aJa4u, CBA3aHHBIC C

http://school-

58 .
LIWINHIPOM collection.edu.ru
http://school-
59 Cdepa u ma )
(bep P collection.edu.ru
Ilepeceuenune cdeprl 1 mapa c
P (bep P http://school-
60 rtockocThio. Kacanue mapa u chepbl )
collection.edu.ru
IJIOCKOCTHIO. By u n300paxkeHue mapa
Ilepeceuenune cdeprl 1 mapa c
P Pep P http://school-
61 m1ockocThio. Kacanue mapa u chepsl .
collection.edu.ru
IJIOCKOCTBIO. Buj u n300paxkeHue mapa
62 VYpasaenune chepsl. [Inomans cheps u eé http://school-
gacTel collection.edu.ru
http://school-
63 CummMmetpust cdhepsl U mapa )
s (bep P collection.edu.ru
CrepeomeTpuuecKue 3a1a4 Ha
64 JI0Ka3aTeJIbCTBO W BEIUHMCIICHHE, http://school-
CBSI3aHHBIE CO CEPOH U 1IapoM, collection.edu.ru
IMOCTPOEHNUEM UX CEUEHUH TIIIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4i Ha
65 JI0Ka3aTeJIbCTBO U BEIUHMCIICHHE, http://school-
CBSI3aHHBIE CO CEPOH U 1IapoM, collection.edu.ru
IMOCTPOEHUEM UX CEUEHUH TIIIOCKOCTHIO
66 [IpuxnagHele 3a1a4n, CBI3aHHBIE CO http://school-
chepoii u mapom collection.edu.ru
[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
67 BBIYHCIIEHUS B OKPYKHOCTH, CTAHAAPTHLIE hitp:/ischool-
Py ’ flap collection.edu.ru
noxoous
http://school-
68 Paznuynble KOMOMHALIMY TEN BpAIlllEHUs U

collection.edu.ru




MHOTI'OrpaHHUKOB

3anaun o reMme "Tena U MOBEPXHOCTH

http://school-

69 " .
BpAaIIEHUS collection.edu.ru

70 3anauu no Teme "Tena v MOBEpXHOCTH http://school-
BpaieHus" collection.edu.ru

7 Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

79 O06beém mumuHapa. Teopema 06 00bEME http://school-
MPSAMOT0 LUIUHIpA collection.edu.ru
Brruncnenue 06EMOB TeIl € TIOMOIIBIO

73 onpeaenéHHoro uaterpana. OobéM htp://school-

pea rpara. collection.edu.ru
KOHYycCa

74 [Tnomaan 60KOBOM M MOTHOMN http://school-
IIOBEPXHOCTH KOHYCa collection.edu.ru
CrepeoMeTpuyecKre 3aa4u, CBSI3aHHBIE C

P P . http://school-
75 BBIYHCIICHHEM 00bEMOB IIMIIUHIPA, N
collection.edu.ru
KOHYycCa

76 [Ipuknaaneie 3agaun no Teme "O0bEMBI U http://school-
Iiouiaiu nopepxHocrei ren" collection.edu.ru
OO0bEéM 11apa U MapoBOTro CEKTOPa.

Teopema 06 00béme mapa. [Lnomans

o cdepsl. CTepeomMeTpruyecKue 3a1auu, http://school-
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB collection.edu.ru
miapa, IapoBOro CETMEHTa U IapOBOT0
ceKTopa
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

" N http://school-

78 Ten", CBA3aHHBIE C 00BEMOM IIapa u

ionaapio ceprl. COOTHOMICHUS MEXKIY

collection.edu.ru




IJIOIASIMU [TOBEPXHOCTEN U 00bEMaMU
MOTOOHBIX TE

[TomoOHbIE TEeNa B IPOCTPAHCTRE.
N3menenne o6wEma npu moo0uu.

http://school-

79 CrepeomeTpHuuecKkue 3aj1a4uu, CBI3aHHbIC C .
. . collection.edu.ru
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIAICH
MMOBEPXHOCTEN
80 KonTponbnas pabota "[1nomamau
MMOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX T
JIBuxkenust npoctpancTBa. OToOpakeHu .
81 Tsike ABEHCTBO (b O61ue http://school-
BIDKEHUS U PAaBEHCTBO (QUTYP. " .
N P . P o collection.edu.ru
CBOMCTBA JBMKEHUH
Buae! nBukeHMI: napauieIbHbII
82 MIEPEHOC, IEHTpaIbHAsl CAMMETPUS, http://school-
3epKaJIbHAsl CHMMETPUSA, IIOBOPOT BOKPYT collection.edu.ru
NpAMOi
83 [IpeobpazoBanus mogodus. [psmas u http://school-
cthepa Diinepa collection.edu.ru
84 I'eomeTpuyeckue 3a1aun Ha NPUMEHECHHUE http://school-
JBUKCHUS collection.edu.ru
85 KonTponbhas pabota "BexTops! B
npocrtpaHncTae”
O6o0maromee moBTopeHue 11 moHsITHI 1
MeTon0B Kypca reomerpun 10-11
P P N http://school-
86 KJIACCOB, CHCTEMAaTH3alIMsI 3HAHMIA: ;
\ . collection.edu.ru
[TapanienbHOCTh OPSIMBIX U TUIOCKOCTEN
B IpocTpaHcTBE"
87 O6o06maromee moBTopeHue 11 moHATHI 1 http://school-




MeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTeMaTH3allMs 3HAHUIA:
"BexTops! B mpocTpaHcTae”

collection.edu.ru

Ob6o6maroree noropenue 11 noHsATHi U
MeTOA0B Kypca reomeTpun 10-11

http://school-

88 KJIACCOB, CUCTEMATH3AIMS 3HAHUI: collection.edu.ru
"BekTopsl B mpocTpancTse"
Ob6o6maroree nopropenue 11 noHsATHi U

89 MeTO0JI0B Kypca reomeTpun 10-11 http://school-
KJIaCCOB, CHCTEMAaTH3alWsI 3HAHUM: collection.edu.ru
"O0beM MHOTOrpaHHHUKA"
O6o06maromiee moBTopeHue 11 moHsITHI 1

90 METO0JI0B Kypca reomeTpun 10-11 http://school-
KJIaCCOB, CHCTEMAaTH3aIlHsI 3HAHUIM: collection.edu.ru
"O0beM MHOTOTpaHHUKA"
O6o06maromiee moBTopeHue 11 moHsITH 1
MeToa0B Kypca reomerpun 10-11

91 KJ1aCCOB, CI}/IIETeMaTHSaIfHH 3HAHUH: m‘m
" . collection.edu.ru

[Tnomany moBepXHOCTH U 0OBEMBI

KpyIibix Ten"
Oo6o06maromiee moBTopeHue 11 MoHATHI 1
MeTonoB Kypca reomerpun 10-11

92 KJIaCCOB, CZI(ZTeMaTI/BaIfI/ISI 3HAHUM: EFM
" .. collection.edu.ru

[Tnomaay moBepXHOCTU M 0ObEMBI

KpyIJibIX Ten"

93 Hrorosast KOHTpOJIbHAs paboTa

94 HroroBas koHTponbHas paboTa

95 [ToBTOpEeHUe, 0600IIEeHNE 1 htp://schoal-

collection.edu.ru




cUCTeEMAaTHU3alusd 3HAHUU

Hctopus pasBUTHS CTEpEOMETPUN KaK
HAYKH U €€ pOJIb B Pa3BUTUU

http://school-

% COBPEMEHHBIX HHIKCHEPHBIX U collection.edu.ru
KOMIIBIOTEPHBIX TEXHOJOTUI
Hcropus pa3BuTHS CTEPEOMETPUH KaK

97 HAyKH U €€ pOoJib B pa3BUTUHU http://school-
COBPEMEHHBIX HHIKCHEPHBIX U collection.edu.ru
KOMIIBIOTEPHBIX TEXHOJOTUI
Wcropus pa3BuTHs cTEpeOMETpUH Kak

98 HAyKH U €€ pOoJib B pa3BUTUHU http://school-
COBPEMEHHBIX HUHXCHEPHBIX U collection.edu.ru
KOMITBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BuTHs cTEpeOMETPUH Kak

99 HayKH U €€ pOoJib B pa3BUTUHU http://school-
COBPEMEHHBIX UHXEHEPHBIX U collection.edu.ru
KOMITBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BuTHs cTEpeOMETPUH Kak

100 HayKH U €€ poJib B Pa3BUTUHU http://school-
COBPEMEHHBIX UHIXEHEPHBIX U collection.edu.ru
KOMIIBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BuTHs cTepeoMeTpUH Kak

101 HayKHU U €€ poJib B pa3BUTHHU http://school-
COBPEMEHHBIX UHXEHEPHBIX U collection.edu.ru
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BuUTHS CTEPEOMETPHUH KaK

102 HayKHU U €€ poJib B pa3BUTHHU http://school-

COBPCMCHHBIX MHXKCHCPHLIX U
KOMIIBIOTCPHBIX TCXHOJIOT Uit

collection.edu.ru




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

MaremaTuka: anrebpa 1 Hadalla MATeMaTUYECKOTO aHAIN3a, TEOMETPHUS.
I'eometpus, 10-11 xkmaccwl/ Atanacsa JI.C., byty3oB B.®., Kanomiies C.b. u

npyrue, AkuuonepHoe oomiectBo «M3narensctBo «IIpocBeiiennes

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

MartemaTuka: anredpa U Hayalla MATeMaTUYECKOT0 aHalIn3a, TEOMETPUS.
['eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomies C.b. u
npyrue, AxunonepHoe oobmectBo «M3natensctBo «IIpocsemnienue»

3uB b.I'. Jlunaktuueckue Mmarepuaisl. ['eomerpus. 10 knacc.- M.: [Ipocsemienue,

2020.

3uB b.I'. [lugaktuueckue marepuansl. ['eomerpus. 11 kimacc.- M.: [Ipocsenienue,

2020

3uB b. I'., Meiinep B. M. 3agauu no reomerpuu. 7-11 knaccel. - Mocksa.

IIpocsemenue. 2020

1O. A. I'mazkos, U. U. IOauna, B. ®. byty3os ['eomerpus: Pabouas terpans. 10

KJIacc: mocoOue ISl yqammuxcst o01ieo0pa3oBaTeIbHBIX YUpexKACHUN. - M.:



ITpoceemienue, 2020

10. A. I'naskos, U. U. IOauna, B. ®. byty3os I'eomerpusi: PaGouas Tetpaas. 11
KJIacC: mocoOue ISl yqammuxcst o01ieo0pa3oBaTeIbHbIX YUpPEKACHUN. - M.:

[Tpocsemenune, 2020

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI 1 PECYPCHI CETH
HUHTEPHET

https://ww

w.yaklass.r u

http://fcior.edu.ru

http://school-collection.edu.ru






