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['eomeTpus sBasieTcs OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHETO
oOuiero o0pa3oBaHus, Tak Kak 0OECIIEYNBAET BO3MOYKHOCTh U3yUEHUs TUCLUUIUINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH U IPEIMETOB TI'yMaHUTApHOIO LIMKIIA.
[Tockonpky  JIOTHYECKOE€  MBIIUICHHE,  (QopMUpyeMOe  THpH  H3YYCHUHU
00y4JaoImuMHUCs TOHATUWHBIX OCHOB T'€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUM IIETIOYKH JIOTHUECKUX YTBEPKIACHHUA MPU PEHICHUH T€OMETPUICCKIX
3a/a4, yMEHHE BBIJBUTaTh M ONPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCS IIPU PELIEHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YaCTHOCTH
bu3nUecKux 3aaad.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomerpus» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAIbHBIX CIIOCOOHOCTEW oOOydarolmuxcs IpU
U3y4YEHUU F€OMETPHH, KaK COCTaBISAIOUIEH NmpeaMeTHON obnactu «Marematuka u
uHpopMaThKa»  dYepe3  obecrmedeHue  BO3MOXKHOCTH  NPUOOpETeHus U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEIU(PUYHBIX T€OMETPUU, U HEOOXOJUMBIX ISl YCHEIIHOTO MPO(ECCHOHATBHOIO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCIOJF30BAHNEM MaTEeMAaTHKH.

[TpuoputeTHbIMM 3a7adyaMu Kypca T€OMETPUM Ha YIIyOJEHHOM YpOBHE,
paCIIMPSIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciMpeHue MpeACTaBIeHUsI 0 T€OMETPUU KaK YaCTH MUPOBOM KyJIbTYpbI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHNE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BOXHEHIINX MaTeMaTHYECKMX MOJENSAX, MO3BOJSIOLIMX ONHCHIBATH M H3y4YaTb
pa3HbIC SIBJICHUS OKPY>KAIOILIETO MUPA, 3HAHUE MOHATHIHOTO arnapara 1no pasaeiny
«CtepeomeTpus» yueOHOTO Kypca reOMeTpuH;

(GopMUpOBaHHE  YMEHHUS  BJIQJETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMM CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopMupOBaHHE YMEHHUsS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MUPE MHOTOTPAHHHMKM M Tela BpALEHUS, KOHCTPYHUPOBaTb I'€OMETPUUECKUE
MOJIENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUs
MaTeMaTHYECKUX TEeOpHil, (OPMUPOBAHUE MOHMMAHHUS POJU AKCUOMATHKH MpU
IIPOBEJCHUM PACCYKICHMUIA;

(opMHUpOBaHNHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pelIeHUs], YMEHUsI UX IMPUMEHATh, INPOBOAUTH JI0KA3aTEIbHBIE PACCYXkICHUS B
XO/JI€ PELICHHs] CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICpKAHUEM,
dopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU



000CHOBAaHNY MAaTeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (PYHKITMOHAIEHONH TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYyallUsX U MPU U3YyUYECHUU APYTHX
y4eOHbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYyallMil, HCCIEAOBAHMUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYYECHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEpKATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 xmaccax sBusworcs: «lIpsiMble MW IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
POCTPAHCTBE», «J|BMKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeboBaHMEe «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YyriayOn€HHOM ypOBHE OOydYeHHUs B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OcBoeHHs DenepaiibHON paboueii
MpOTpaMMBbl, pacrpefeEHHbIM 10 ToJaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaronuecs
oOpamaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHUW30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMHU TMTOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
cOOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN O00yYaromMXCsl, pacCIUpss U yriryOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnuanuum  oOydeHUs, TTOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECNeYuTh YriIyOnEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
y4a€ToM BBIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOn€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJII0).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTH,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NAapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MpPOEKTUpoBaHus. M3o00pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTIbl C COHANPABIEHHBIMH CTOPOHAMHU, YTOJI
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. IlapaienbHOCTh IIIOCKOCTEN: NapajljiebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTHU: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnenAMKYIJISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPIIEHIUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIBbHBIE W NEPICHAMUKYJAPHbIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
IIEPIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYISIPHOCTD  IUIOCKOCTEW: INPU3HAK  INEPHEHAMKYJSIPHOCTH  ABYX
IJI0CKOCTEN. Teopema 0 TpEX NEPHEHIUKYISPaXx.

Yriael B NPOCTPAHCTBE: YroJI MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YTOJI ABYI'PAHHOTO yriyia. TpEXrpaHHBIM U MHOTOI'PDAHHBIE YTIIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJIa.

MHororpaHHuKHU

Bunabl MHOTOrpaHHHMKOB, pa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunesn, NpsAMOYTONBHBIA — IMapajulelienUIE] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamupa: n-yronpHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHen
IIPaBUIbHOW nUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHPAMUJA, NpPABWIbHASA TPEYrOJbHAS NHUPAMUIa W MPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JTOAECKAdIP U UKOCAIP.

BblunciieHre 3J€MEHTOB MHOTOTpaHHUKOB: pEOpa, JUaroHallud, YIJbl.
[Imomaas OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMOM TPU3MBI,
IUIOIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEYEHHON MUPaAMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO
HaIIpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOPA HA YHUCIIO.
[TonssiTE KOMIUTIaHapHBIE BEKTOpHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy Bekropamu. CKalsipHOE MPOU3BEINECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalenus

[MoHATHS: IMIIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsh IOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tena BpalleHHUS:
IIIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IUIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSMOYTOJIBHOTO Mapajienenunena u cueactsuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IUIMHIAPA, TUpaMuAbl U KoHyca. O0bEM IIapa M IapoBOTO
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo IwmuHApa. llepeceuenuwe cdepbl u mapa ¢
iockocthio. Kacanme mapa u cdepbl miockoctbio. TloHsiTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnonoOus, romoretus. Pemienue 3agady Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPALICHUSI: CEYEHUS IUITUHIpa
(mapaymuienbHO YW TEPHEHAMKYJSIPHO OCH), CEYEHHUsl KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyLIEN TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauuy HaJa BEKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbpHas
cucTtemMa KoopAauHaT B mpocTtpaHcTBe. Koopnunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'E€OMETPUUYECKHUX
3a/1a4.

JABHKEeHUS B MPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. J[BUKeHUS U paBEHCTBO (UTYP.
OOmue cBoiicTBa NBWXKCHHN. BuIbl JBWKEHUN: TapalyIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CHUMMETpPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  oOOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IWYHBIX CTPYKTYD, SBIICHUMA,
NpoIEAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1a4, PEIICHUN, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (30pOBOE THUTAaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryJspHas (pu3ndecKkass akTUBHOCTH), (PU3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TpynoBOE BoCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HAa MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pemieHus 3amad B o0yactu
OKPY >KaIOLIEeH Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKh Kak c]epbl 4eIoBEeYeCKOM JesATEeNbHOCTU, JTaroB e¢
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MUpA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMPATh CMOCOO pemieHnus Yy4eOHOW 3adaund  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, sIBJICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM mpencraBieHus;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOJACHCHHUA 110 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIHUpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(DOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICITUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJSl Ipoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYEeCKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA IIEIU U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OILIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI pabOT, JI0roBapuBaThCs, OOCYXKIaTh TMPOIECC U PE3yabTar paldoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHUIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATh CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMHM 4YJIEHAMH KOMAaHJIbl, OLICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyYuTCs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHSATHSAMH CTEPEOMETPUM IPU
pEILIeHNN 3a]a4 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEACTBUSA M3 HUX IPHU PELICHUU
TFeOMETPUUYECKUX 33/1a4;

e KJAacCCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH IMOHATHUSAMHU, CBSI3AHHBIMM C yIjamMu B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOIHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMUJIa, MPSIMOYTOJIBHBIN Mapaienenunea, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA MIIOCKOCTh, BBIMOIHATH M300paxeHuss Guryp
HAa TUJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TEJ ¢ IPUMEHEHUEM (HopmyJT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHHU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU H
HAXOXKJIEHUE TE€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
IpU PEUICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEHIINE TPOrpaMMHBIE CpPEACTBA U  AIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MNPeOoOpPa3OBBIBATH M WHTEPIPETUPOBATH HH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJCTaBICHHYI0 Ha
yepTexax U pUcCyHKax;

e TMpPUMEHATH TOJY4YCHHBbIE 3HAHUSA HAa TMPAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh peajbHbIE CUTyallld, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpolecce IMOMCKa  pEeUIeHUsT MaTeMaTU4ecKd  CcPOpMYyJIMPOBAHHON
npoOseMbl, MOJEIMPOBAaTh peajbHble CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUe 3a/ayi,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPHUUECKUX BEIMYHNH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJOTUM.

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHITH CIOCOOBI
MOJTyYEHUSs;

ONEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMM BpAILEHUs: [UJINHAPOM,
KOHYCOM, c(pepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (LUWIUHAP, KOHYC, cepa U Imap) H
OOBSACHATH CIOCOOBI MOTYYCHHSI TEJ BPALICHHUS;

KJIaCCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJl BpAaIICHMUS,
r€OMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpalllcHUsT ¥ MHOTIOIPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHHUS MEX/Ty TUIOMIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TET;

n3o0paxaTtb u3ydyaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YepTEe)KM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M TNPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlU HaJ BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCICHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBJKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHUKOB M TEJ BpallleHUus IpHU
NapajuleIbHOM  NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, TpeoOdpa3oBaHus MOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMs KOHyca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUEHUI: METOJ CJEN0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO/] IIEPEHOCA CEKYIIeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

NPUMEHSATh TeoMeTpuueckue (aKThl JJIST PEIICHHUs] CTEPEOMETPUUCCKUX
3a7a4, MPEANOJATAIOIINX HECKOJbKO IIArOB pEIICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopMme;

pelmarh 3aJayd Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHWN H
HAaXOXJICHUE TEOMETPUUECKUX BEJIUYNH,;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI [IPY PEUIEHNH CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAHWSA HAa  NPAKTUKE:  CPAaBHUBATDH,
aHaJM3UPOBATh U OLICHUBATH pEAJIbHbIE CUTYaAllUH, IPUMEHATh NU3YUYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA PEIICHUS
MaTeMaTH4ecku  CHOPMYJIUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYAllMM HA S3BIKE T€OMETPUHU, HCCIENOBATh IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TIOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJadud, CBS3aHHBIE C
HAXOXJICHUEM I'€OMETPUUYECKUX BEJINYHH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JyieKTpoHHBbIe (LM pOoBbIE)
KonTtpoabHubie
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
https://resh.edu.ru/office/user/profile/
1 BBenenue B cTepeoMeTpuio 23 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 B3aumHoe pacnionokeHue npsMbIX B 6 1 https://www.vaklass.ru/
[IPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B 3 0 https://www.yaklass.ru/
[IPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 [TepneHAMKyYIAPHOCTD NPAMBIX U 25 https://www.yaklass.ru/
IJIOCKOCTEMN B MMPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 VINbI M pACCTOSHUS 16 0 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 MHOTOrpAHHHKH 7 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
7 BeKTODLL B IDOCTHAHCTEE 12 0 https://resh.edu.ru/office/user/profile/
p poctp https://www.yaklass.ru/
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https://ege.sdamgia.ru

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

8 . 5 1
3HAHUU https://ege.sdamgia.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4
11 KJIACC
KoaundecTBO yacoB
HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHbIe (LM pOoBbIE)
Ne i/m KonTtpoabHubie
NPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
https://resh.edu.ru/office/user/profile/
1 AHanuTH4eckasi FeOMeTpHs 15 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
9 [TosTOpenue, 0600ImEHNE 1 15 1 https://www.yaklass.ru/
cucTeMaTHu3alus 3HaHui https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 O0BEéM MHOTOTpaHHUKA 17 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 Tena Bparenus 24 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1 https://resh.edu.ru/office/user/profile/
KPYIJIBIX TeJl https://www.yaklass.ru/
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https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

6 JIBYOKEeHUS 5
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
7 [ToBTOpenue, 00600MIEHNE U 17 https://www.yaklass.ru/
cucTeMaTH3allis 3HaHUI https://ege.sdamgia.ru
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne i/ Tema ypoka

1 OcHoBHbIE MpaBuia U300paKeHUs HA PUCYHKE TUIOCKOCTH, apaJUIETbHBIX MPSIMbIX 1 Henens
(OTpe3KOB), cepeIMHBI OTPE3Ka

) ITonsTHSA CTEpeOMETpHUM: TOUKA, IIPsIMAasi, INIOCKOCTh, IPOCTpaHcTBO. OCHOBHBIE ITPAaBUIIA 1 Henens
n300pakeHNs Ha PUCYHKE TUIOCKOCTH, MapaJuIeIbHbIX MPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

3 [TonsTus: nepecekaronyecs MIOCKOCTH, TIepeceKaromuecs npsiMast U MiI0CKOCTh; 1 Henens
MIOJIyIIPOCTPAHCTBO

4 [TonsTus: nepecekaronyecs MIOCKOCTH, IepeceKaromuecs npsiMast U MI0CKOCTh; 2 Henens
MOJIyIPOCTPAHCTBO

5 MHororpaHHuKH, H300paKeHHE MPOCTEUIIINX MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX 2 Henens
00BEKTOB

6 MHororpaHHuKH, U300pa’keHUE MPOCTEUINX TPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOLINX 2 Henens
00BEKTOB

7 AKCHOMBI CTEPEOMETPUHM U NIEPBBIE CIEICTBUSA U3 HUX 3 menens

8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX 3 Henens

9 AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleACTBUs U3 HUX. CrlocoObI 3aJaHus MPSAMBIX U 3 Henens
TI0CKOCTel B mpocTpancTBe. O003HAUEHUS MPSAMBIX U TUNIOCKOCTEH
N3o0pakeHue ceueHnii mupaMuibl, Kyoa v MPU3Mbl, KOTOPBIE TIPOXOIAT Yepe3 ux péopa. 4 Hepens

10 N3o0pakeHune nepeceueHust MoayuYeHHBIX MIIOCKOCTEH. PackpammBanue mocTpOSHHBIX
CeueHUi pa3HbIMU [[BETaMU
N300pakeHne ceueHuil mupaMusl, Kyda U Ipru3Mbl, KOTOPBIE IPOXOIAT Yepe3 ux peopa. 4 nenens

11

N300pakeHne nepecedeHus MoIy4eHHBIX MI0CKOCTel. PackpaimBanue mocTpoeHHbBIX
CCYCHUH Pa3HBIMU I[BETAMH




N300pakeHne ceueHuil mupaMusl, Kyda U Ipru3Mbl, KOTOPBIE IPOXOIAT Yepe3 ux peopa. 4 nenens
12 N3o0pakeHune nepeceueHusl MoaydYeHHBIX IITOCKOCTEH. PackpalmBanue mocTpOSHHBIX
CEYECHMI pa3HbIMM LIBETAaMU
N300pakeHne ceueHuil mupaMusl, Kyda U Ipru3Mbl, KOTOPBIE IPOXOIAT Yepe3 ux peopa. 5 Hepens
13 N300pakeHne nepecedeHus MoIy4eHHBIX MI0CKOCTel. PackpaimBane mocTpoeHHbBIX
CEUYCHHI pa3HBIMH LIBETAMU
14 Merton cnenoB uisi HOCTPOCHUS CEUYECHHI S Henens
15 Meroa cnenoB aiist mocTpoeHust ceueHuid. CBOMCTBA epeceueHUid MPSMbIX U MIIOCKOCTEN S Hefens
16 Meroa cnenoB aiist ocTpoeHust ceueHuid. CBOMCTBA epeceueHUid MPSMbIX U MIIOCKOCTEN 6 Henens
17 [TocTpoenue ceuenunii B mupamue, Kyoe mo Tpém Toukam Ha péopax. Co3anne BHIHOCHBIX 6 Hexens
YepTeKel U 3alKCh IIaroB MOCTPOEHUS
18 [TocTpoenue ceuenuii B nupamuze, Kyoe mo Tpém toukam Ha péopax. Co3znaHne BEIHOCHBIX 6 Henens
YepTeKeH U 3alKCh 1aroB MOCTPOEHUS
19 [TocTpoenue ceuenunii B mupamu/ie, Kyoe mo Tpém Toukam Ha péopax. Co3manne BHIHOCHBIX 7 Hepenst
YepTeKeH U 3alKCh 1aroB MOCTPOEHUS
20 [TocTpoenue ceuenunii B mupamue, Kyoe mo Tpém Toukam Ha péopax. Co3anne BHIHOCHBIX 7 Hepenst
YepTeKel U 3alKUCh IIAroB MOCTPOEHUS
1 [ToBTOopenue miuanuMeTpuu: Teopema o MPONOPIHMOHAIBHBIX OTpe3kax. [TonoOue 7 Henens
TPEYroJIbHUKOB
” [ToBTOopenue mnanumerpun: Teopema MeHenas. PacueTsl B ceUeHHSIX HAa BBIHOCHBIX YePTEkKaX. 8 Hepenst
Hcropus pa3BUTHS INTAHUMETPUU U CTEPEOMETPUU
23 Konrponsnas padora "Axkcuomsl crepeomerpun. CeueHus" 8 Henend
24 B3anmHoe pacnionoxkeHue npsiMbIx B pocTpaHcTBe. CkpenuBaronmecs npsimele. [Ipuznaku 8 Hepenst

CKpellMBaoImuxcs npsmMeix. [lapannensabie npsMble B IPOCTPAHCTBE




TeopeMa 0 CyLIEeCTBOBAHUM U €IMHCTBEHHOCTH NPSMOM MTapaJUIEIbHON JAHHOU MIPSMOH, 9 Henens

25 MPOXOISIICH Yepe3 TOUKY MPOCTPAHCTBA U HE JISKAIIIEH HA JaHHOHU NpsAMoid. Jlemma o
MEPECCUEHUH NapAIIENbHBIX IPSIMBIX IIJIOCKOCTBIO

26 [TapatenpHOCTB TpeX NpsMBIX. TeopeMa 0 TpEX napajlIeNnbHbIX IpsMbIX. TeopeMa o 9 Henens
CKPEILMBAIOIINXCS PSMBIX

7 [TapannensHoe poekTpoBaHue. OCHOBHBIE CBOMCTBA NAPAJLICIIbHOTO MPOESKTUPOBAHUS. 9 nHepens
N3o06paxenue pa3HbIX GUTyp B mapaieIbHONW IPOEKLINUN

28 [lenTpanbHas npoeKuus. YTOJI C COHAIIPABICHHBIMU CTOPOHAMU. YTOJI MEXKY IPSIMBIMU 10 Henens

29 3ajaun Ha JOKA3aTeNbCTBO U UCCIIEI0BAHNE, CBSI3aHHBIE C PACIIOIOKEHUEM MPAMBIX B 10 Henens
MIPOCTPAHCTBE

30 [TonsaTHS: MapamIenbHOCTh IPSIMOM U INIOCKOCTU B IpocTpaHcTBe. [Ipu3Hak napamienbHOCTH 10 Henens
IpsIMOH U TuI0CKOCTH. CBOMCTBA NapajuIeIbHOCTU IPSIMOM U INIOCKOCTH

31 I'eomeTprueckue 3aaun Ha BEIYMCIIEHNE U 10KA3aTEIbCTBO, CBA3aHHbIE C 1APAIIIEIIBHOCTHIO 11 nenens
MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE

1 [TocTpoeHue cedyeHust, MPOXOIAIIETO Yepe3 JaHHYIO MPSAMYIO Ha YEPTEKE U MapajuIeTIbHOTO 11 Henens
npyrou npsamoii. Pacyér oTHomeHun

3 [MTapannensHas mpoeKuys, IPUMEHEHUE JUIs MOCTPOSHHSI CeUeHUH Ky0a 1 mapaieNenurnesa. 11 nenens
CaolicTBa napaienenunena u npu3Mbl

34 [TapannensHble IOCKOCTH. [IpU3HaKK MapanaeabHOCTH IBYX INIOCKOCTEHN 12 nepens

35 Teopema o napanneanOSTH U €JUHCTBEHHOCTHU HHOCKOCTI/I, MIPOXOAAILICH Yepe3 TOUKY, HE 12 nenens
MIPUHAJIEKALTYIO0 TAHHOW MJIOCKOCTH U CIEACTBUA U3 HEE

36 CaoiicTBa napajuieNbHbIX INIOCKOCTEH: 0 MapaJuIeIbHOCTH MPSIMBIX MIEPECECUEHUS TP 12 Henens
[IEPECEUECHUH IBYX NapaJJIEIbHBIX IIJIOCKOCTEN TpEeThen
CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax MmapauiebHbBIX MPSMBIX, 3aKITFOUEHHBIX 13 Henens

37 MEXy MMapauIeIbHBIMU IIJIOCKOCTSIMU; O MEPECEYEHUHN IPSIMOM C IBYMs MMapajlIeIbHBIMU

IIJIOCKOCTAMU




13 Henensa

38 IToBTropenue: Teopema [Tugaropa Ha miockocTu

39 IToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 13 nenens

40 CBoiicTBa Ky0a ¥ MPSMOYTOIBHOTO TapaljIeIeune/1a 14 nenens

41 BhI4KCIIeHNE JUTHH OTPE3KOB B KyOe U IIPAMOYTOIEHOM TapallIeeuIIe e 14 nenens

47 [lepneHUKyYIAPHOCTD NPSMOM U IIIOCKOCTH. [IpHu3HaK nepneH uKyIsspHOCTH IPSIMON U 14 nenens
IJIOCKOCTH

43 [lepieHAMKYIAPHOCTD MPSIMOM U TIIIOCKOCTU. [[pU3HAK IEPIIEHAUKYISIPHOCTH IPSIMOU U 15 Henens
IJIOCKOCTH

44 Teopema 0 CylieCTBOBaHUU U €IMHCTBEHHOCTH MIPSMOM, MTPOXOIAIIEH Yepe3 TOUKY 15 Henens
MIPOCTPAHCTBA U NEPIIEHIUKYISIPHON K MIIOCKOCTH

45 [1nockocTH U NepreHIUKYJIIPHbIE UM MPSIMbIE B MHOTOTPaHHUKAX 15 nenens

46 [1nockocTH U NepNeHIUKYIIPHBIE UM MPSIMbIE B MHOTOTPaHHUKAX 16 nenens

47 Ilepnenpukynsap u HakinoHHas. [locTpoeHue nepeHIUKYJIIsIpa U3 TOYKU Ha IPSIMYIO 16 Henens

48 ul 16 Henens

epreHIUKYJISIp U HakiIoHHas. [locTpoeHune nepneHauKyspa u3 TOUKH Ha IPSIMYIO

49 TeopeMma o TpEX TIepNEHINKYIApax (IIpsiMast 1 06paTHas) 17 nenens

50 Teopema o Tpéx mepHeHAuKyIapax (mpsaMas U oOpaTHas) 17 nenens

51 Yron Mexay CKpenMBarOIUMUCS IPIMbIMU 17 menens

. 18 Henena
52 [Touck neprneHauKyJIApHBIX MPSMBIX C IOMOILBIO EPIEHANKYJIIAPHBIX IJIOCKOCTEN
53 OpToroHaJIbHOE MPOECKTUPOBAHKE 18 nenens




54 [TocTpoenue ceueHuit Kyda, IpU3Mbl, MPABUIBHOIN MUPAMUIBI C TIOMOIIBIO OPTOTOHAIBHOM 18 Henens
IIPOEKIINH

55 [TocTpoenue ceueHuit Kyda, IpU3Mbl, TPABUIBHOIN MUPAMUIBI C TIOMOIIBIO OPTOTOHAIBHOM 19 nenens
MIPOEKIINH

56 CummMeTpus B IPOCTPAHCTBE OTHOCUTENBHO TIIOCKOCTHU. [I1mockocTn cuMmMmeTpuii B 19 Henens
MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOM U INIOCKOCTH KaK CIIEICTBUE CUMMETPUHU 19 nenens

58 IIpaBunbHBIE MHOTOIPaHHUKU. Pacd€T pacCcTOSHUN OT TOYKH 10 INIOCKOCTH 20 nenens

59 [IpaBuiIbHBIE MHOTOTPAaHHUKH. Pacu€T pacCTOSIHUI OT TOYKH 0 IJIOCKOCTH 20 Henens

60 CriocoObI ONyCTHTH MEPIICHIUKYJIIAPBI: CAMMETPHS, CIIBUT TOYKH IO MapauIeIbHON TTPSIMOI 20 Henens

61 CaBur no HenapauienbHON IPSIMON, U3MEHEHUE PACCTOSHUMN 21 nenens

62 KonrtponsHast pabora "B3anmHoe pacrioyioskeHue MpsIMBIX U INIOCKOCTEH B IpOCTpaHCcTBe" 21 nenens

63 IToBTOpEHME: Yroa MeKAy NPSIMBIMU Ha IUNIOCKOCTH, TPUTOHOMETPUS B IIPOU3BOJIBHOM 21 nenens
TPEYrOJbHUKE, TEOPEMA KOCHHYCOB

64 IToBTOpEHME: YrOa MEKIY CKPEIIMBAIOIIMMHUCS IIPSIMBIMU B IPOCTPAHCTBE 22 negend

65 I'eomeTpuueckue METObI BBIYUCIEHUS YIJIa MEXY NPSIMbIMU B MHOIOIPaHHUKAX 22 nepend

66 JByrpanHbiii yroj. CBONCTBO JUHEWHBIX YIJIOB ABYTPAHHOIO yTiia 22 Hepend

67 [TepnenaukymnsapHbie mockocTi. CBOKWCTBA B3aUMHO MEPHEHIUKYJISIPHBIX TIIOCKOCTEN 23 Henensd

68 IIpu3Hak nepneHauKyJISIpHOCTH IJIOCKOCTEN; TeOpeMa O MPSIMOM IIEPECEUCHHUS IBYX 23 Henens

IIJIOCKOCTEM MEPIIEHAUKYJIIIPHBIX TPEThEN IIOCKOCTH




69 [TpssMoyTONBHBIN TTapasuIeenuIie l; Kyo; U3MEpeHus, CBOMCTBA MPSIMOYTOJIBHOTO 23 Henens
napajuienenunena

70 TeopeMa 0 TUATOHAIH TIPSIMOYTOJIHHOTO MapaslIeeNuea U CIeICTBAE U3 Hed 24 nenens

71 CrepeomeTprueckue U NpUKIaAHbIC 33/1a4H, CBA3aHHBIE CO B3AMMHBIM PACIIOIOKEHUEM 24 nenens
MPSIMBIX U IJIOCKOCTH

7 [ToBTOpEeHMe: CKkpenMBarIuecs NpsMble, TapaJlIeIbHbIE INIOCKOCTH B CTaHAAPTHBIX 24 menens
MHOT'OTpaHHUKAX

7 [Tapa mapannenbHbIX MIIOCKOCTEN Ha CKPEUTMBAIOIIUXCS MPSIMBIX, PACCTOSHUE MEKTY 25 "Hepenst
CKPELIMBAIOIIUMHUCS IPSIMBIMU B IIPOCTBIX CUTYyAIUAX

74 PaccTosiHue OT TOUYKH 10 IIIIOCKOCTH, paCCTOSTHUE OT MPSIMOM 10 MIIOCKOCTH 25 nenens

75 Brruncnenue paccTosSsHUN MEKY CKPEIIUBAIOIIUMUCS NIPSMBIMU C ITIOMOILBIO 25 Henens
MEePIEHIUKYISIPHON IITIOCKOCTH

76 TpéxrpanHslil yroj, HEpaBEHCTBA i TpeXrpaHHbIX yrioB. Teopema [Iudaropa, Teopemsr 26 Henens
KOCHUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIJIa

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€OE3MUECKIE IMHUN Ha 3emIie 26 Hepend

78 Kontponbnas padota "Yribl u pacctossHus" 26 Hepend

79 Cucremaru3zanus 3HaHUK "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 27 nenens

80 [Tupamupa. Buasl nupamuy. [IpaBunenas nupamuia 27 nenens

81 IIpusma. IIpsamas u HaknoHHas npusMmsl. [IpaBuiibHas npusma 27 nepens

82 [IpsiMoit mapannenenunes, NpsMOyTOIbHBIN Mapajuiesenure, Kyo 28 Heziend

83 Brinykinbeie MHOTOrpanHuku. Teopema Ditnepa 28 Heziend




’4 Boinyknble MHOrorpanHuku. Teopema Oinepa. [IpaBuibHbIe U NOTYIIpaBUIIbHBIE 28 Hepens
MHOTOIPaHHUKH
85 Kourpossnas padora "MHOrorpaHHuku" 29 nenenst
86 [ToHsiTHE BEKTOPA HA NIJIOCKOCTH U B IPOCTPAHCTBE 29 uenens
87 CyMMa BEKTOpOB 29 "enens
88 Pa3HOCTB BEKTOPOB 30 Henens
89 IIpaBuio mapasienenunesa 30 nenens
90 VMHOMEHHUE BEKTOPA HA YHCIIO 30 Henens
91 Pasnoxenue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE JISKAIIHUX B OJHOM IJIOCKOCTH 31 nenens
92 CKalsIpHO€E TIPOU3BEIEHHE 31 Henmenst
93 Brrurcnenue yriia Mex, 1y BEKTOpaMH B IIPOCTPAHCTBE 31 nenens
94 [IpocTeiinine 3a1a4u ¢ BEKTOpPaMu 32 nenens
95 [IpocTeiinine 3a1a4u ¢ BEKTOPaMu 32 nenens
96 [pocreiiliye 3a1a4u ¢ BEKTOPaMu 32 nenens
97 [Ipocreiiline 3a1a4u ¢ BEKTOPaMu 33 nenens
98 OG600IIeHNE U CHCTEMAaTH3aIUs 3HAHUI 33 nenens
99 OG600IIeHNE U CHCTEMATH3aIUs 3HAHUI 33 nenens




34 wenens

100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJbHAs paboTa | |34 nenens
102 O0001IeHre 1 cUCTeEMaTU3aIis 3HAHUI 1 34 nenens
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11 KJIACC

Ne i/ Tema ypoka
1 [TosTopenue TeMbl "KoopanHaTel BEKTOpa Ha IIIOCKOCTH M B IIPOCTPaHCTBE" I menens
2 [ToBTopenue Temsl "CkansipHoe TpoU3BeeHUE BEKTOPOB" 1 Hemenst
3 [ToBTOpeHune TeMbl "BordrciieHne yrita Mexay BEKTOPaMH B TPOCTpaHCTBE" I nenens
4 [ToBTopenue TeMbl "YpaBHEHHE TPAMOI, IPOXOIAIICH Yepe3 ABE TOYKH" 2 menens
5 YpaBHEHHE IIOCKOCTH, HOPMaJlb, YPABHEHHUE TIOCKOCTH B OTPE3KaX 2 Henens
6 YpaBHEHHE IIOCKOCTH, HOPMaJlb, YPABHEHHUE TIOCKOCTH B OTPE3Kax 2 Henens
7 BekTopHOE IPOU3BEIEHHE 3 Henmenst
8 JIuHeliHple HEPABEHCTBA, TMHEHHOE MPOTPaMMHUPOBAHNE 3 Henenst
9 JIuHeliHple HEPABEHCTBA, TMHEHHOE MPOTPaMMHUPOBAHNE 3 Henens
10 AHAIUTHYECKUE METO/IBI pacuéra yriia MKy MPAMBIMH B MHOTOTDaHHUKAX 4 nenens
11 AHaNUTHYECKHE METO/IbI PAcUéTa yria MeX1y IIOCKOCTIMU B MHOIOIPaHHUKAX 4 nepens
12 dopmyiia pacCTOSHHUS OT TOUKH 70 TUIOCKOCTH B KOOPAMHATAX 4 Henens
13 HaxosxaeHne pacCTOSHUI OT TOUKHU J0 TIOCKOCTH B Ky0Oe 5 Henens
14 Haxosxnenue pacCTOSHUN OT TOUKH [0 IIOCKOCTHU B IIPABHUJILHOM MTUPAMUJIE S Henens
15 KonTponbHas pabota "AHanutuueckas reomeTpus” 5 Henens




6 "Henens

16 CeueHust MHOTOTPAHHUKOB: CTaH/IapPTHBIE MHOTOTPAHHUKH
17 CeueHust MHOTOTPAaHHUKOB: METO/] CJIEJIOB 6 nenens
18 CeueHrst MHOTOTPAHHUKOB: CTaH/IAPTHBIC TNIOCKOCTH, TIEPECEUCHUSI PSIMBIX 1 6 Henens
IIOCKOCTEMN
19 [TapannenpHble NpsIMbIE U MJIOCKOCTH: MapaJijiesIbHbIE CEUSHUS 7 Henens
20 [TapannensHbIE IPSAMBIE U TUIOCKOCTH: PACYET OTHOIICHUI 7 Henens
. 7 Henmens
21 [TapanensHbIe PSIMBIC U TIFIOCKOCTH: YTIIbI MEXKIY CKPEIIUBAIOITUMUCS MPSIMBIMU
2 [lepnenqukynsipHbie MPSIMbIE U TNIOCKOCTU: CTaHIAPTHBIE MaPhI 8 Henens
MEepHIEHUKYISPHBIX TUIOCKOCTEN U MPSAMBIX, CHMMETPUU MHOTOTPAaHHUKOB
23 [TepnienaAnKyJIApHBIE IPSAMBIEC U INIOCKOCTH: TEOPEMA O TPEX MEPHEHAUKYJIISIpax 8 Henens
. 8 Henmens
24 [TepnienuKyasIpHBIC IPSMBIE M TUIOCKOCTH: BBIYUCIICHUS JJIMH B MHOTOTPaHHUKAX
25 [ToBTOpEHME: MIIOIMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI 7S TUTOIIAIEH, 9 Henens
COOOpakeHHsI MOA00MS
26 [ToBTOpEHME: TUIOMIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIs TUTOMIACH, 9 "Henena
COOOpaKeHHSI TIOTOOMS
7 [ToBTOpEHME: MIIOIMIAIN MHOTOYTOJILHUKOB, (DOPMYJIBI 7S TUTOIIAIEH, 9 Henens
COOOpaKeHHSI TIOTO0MS
23 [Imomaau ceyeHnii MHOTOTPaHHUKOB: IUIOIIAM TOBEPXHOCTEN, pa3pe3anus Ha 10 Henensa
9acTH, COOOpaKESHUSI TOA00MS
79 [Imomaau ceyeHnii MHOTOTPaHHUKOB: IUIOLIAIM TOBEPXHOCTEN, pa3pe3aHus Ha 10 genena
4aCTH, COOOpaKEHUS MOI00Us
30 Konrponsnas padora "[loBTOpeHnEe: MHOTOTPaHHUKH, CEYCHUSI MHOTOTPaHHHKOB" 10 nenens




11 Henens

31 O06BeéM Tena. O0BeM MPSIMOYTOIBHOTO MapaljieNenuIea

32 3anaun 00 yaBOoeHUHU Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKIIUU yTria 11 nenens

1 CrepeomeTpruuecKue 3aJa4u, CBsI3aHHBIE C 00BEMOM MPSIMOYTOJIBHOTO 11 Henens
napajuiefenumneaa

14 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C BBIYUCICHHEM 00BEMA MPSIMOYTOJIBLHOTO 12 Henens
napajuiefenumneaa

35 O0BEM IPSIMON TPU3MBI 12 nenens

36 CrepeoMeTpHuUeCcKre 3a]]a41, CBI3aHHBIE C BRIYUCICHUEM 00BEMOB TIPSIMON 12 Henens
MIPU3MBI

37 [Tpuknagueie 3a1a4n, CBSI3aHHBIE C O0BEMOM TPSIMOM MPU3MBI 13 Henens

18 Brruncnenue 06bEMOB Tell € TOMOIIBIO ONpeAenéHHOro HHTerpana. O0bpém 13 Henens
HAaKJIOHHOH IPU3MBbI

19 Brruucnenue o0EMOB Te ¢ MOMOIIBIO onpeiea€HHOTo nHTerpana. Oobém 13 Henensa
MU PaMHU/IbI

40 ®opmyna 06bpéMa mupamuibl. OTHOIIEHHE 00BEMOB TUPAMUJL C OOIIUM YIIIOM 14 Henens

41 dopmyna 00bEMa mupamMuasl. OTHOIICHHE 00BEMOB TUPAMHJL C OOIIUM YTIIOM 14 Henens

42 CrepeomeTpuyecKue 3aa4u, CBsI3aHHBIC ¢ 00bEMaMH HAKJIOHHOW TTPU3MBI 14 Henens

43 CTepeoMeTpHYecKHe 3a1a4H, CBA3aHHBIE C 00BEMAaMH TTMPAMHIBI 15 nenens

44 [Mpuknanueie 3anayn mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00bEMOM HAKIIOHHOM 15 Henensa
TIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE C 00BEMOM IMHUPAMHUIBI 15 nenens




16 Henensa

46 [Tpumenenne 00bEMOB. BrrunciaeHne paccTosHUS 10 MIIOCKOCTH
47 Konrponsnas padora "O6béM MHOTOrpaHHUKa" 16 Henens
. 16 Henena
48 [HunuHapudeckas TOBEPXHOCTh, 00pa3yOINe MUIUHIPHIESCKON MTOBEPXHOCTH
. . 17 nenens
49 Humuaap. [psimoit kpyrooit uauHap. [1nomane moBepXHOCTH HUIMHIPA
50 Konnueckas moBepxHOCTh, 00pa3yrolre KOHMUecKoi mosepxuoctu. Konyc 17 nenens
51 Cedenne KOHyCa MIOCKOCTHIO, MapaIeNbHOH MI0CKOCTH OCHOBAHHUS 17 nenens
52 YceuéHnsblil konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 18 Henens
53 [Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHON MOBEPXHOCTH KOHYCA 18 nenens
54 ITnomtans 6OKOBOI TTOBEPXHOCTH U TIOTHOMN TOBEPXHOCTH KOHYCA 18 nenens
55 CrepeoMeTpHuuecKre 3aJa4ul Ha J0Ka3aTeIbCTBO U BHIYUCIECHUE, IOCTPOCHUEM 19 nenens
CEeYEHU LWIMHApPA, KOHYyCca
56 CrepeoMeTpriecKre 3a1a4i Ha I0Ka3aTeJIbCTBO U BBIYMCIIEHUE, IOCTPOECHUEM 19 Henena
CEYEHU LIWIMHApPA, KOHYyCa
57 [IpuknagHele 3a1a4n, CBI3aHHBIE C UUJIUHIPOM 19 nenens
58 [IpuknagHelie 3a1a4n, CBI3aHHBIE C IUJIMHIPOM 20 nepens
59 Cdepa u map 20 Henensd
60 [Tepeceuenue chepsl 1 mapa ¢ wiockocThio. Kacanue mapa u chepsl mI0CKOCThIO. 20 Henens
Bun u nuzobpakenue mapa
61 [Tepecedenue cdepsl U mapa ¢ mIockocThio. Kacanue mapa u chepsl MI0CKOCTHIO. 21 "epens

Buna u n3zobpaxkenue mapa




21 menens

62 VYpasaenune chepsl. [Lnomans chepsl u e€ yacre

63 Cummerpus chepsl u mapa 21 nepens

64 CrepeoMeTpriecKre 3aJ1a4i Ha I0Ka3aTeJIbCTBO U BEIYMCIIEHUE, CBSI3aHHBIE CO 22 uenens
cdepoil u mapom, MOCTPOCHUEM MX CEYCHUH TIIOCKOCTHIO

65 CrepeoMeTpHuuecKre 3aa4i Ha J0Ka3aTeIbCTBO U BEIYHUCIICHHUE, CBSI3aHHBIC CO 22 Henens
cdepoil u mapom, MOCTPOCHUEM MX CEYCHUH TIIOCKOCTHIO

66 I[TpuKnaaHbIe 3312491, CBSI3aHHBIE cO cepoil B mapoM 22 nenens

67 [ToBTOpEHUE: OKPYKHOCTH HA TJIOCKOCTH, BEIYUCICHHS B OKPY)KHOCTH, 23 Henens
CTaHJIapPTHBIE 000U

68 Paznuunple KOMOWHAIIMY TE BPAIIEHUS] © MHOTOTPAaHHUKOB 23 Henens

69 3anauu o Teme "Tena ¥ NOBEPXHOCTH BpalleHUS" 23 Henens

70 3anaun o Teme "Tena ¥ NOBEPXHOCTH BpaleHUS" 24 Henens

71 Konrtponsnas pabora "Tena u moBepXxHOCTH BpaieHus" 24 Hepend

72 06bEM mumuHApa. Teopema 06 00bEME MPSAMOTO MIJIMHIPA 24 Hepend

73 BrrarciieHne 00bEMOB Tell ¢ TIOMOIIBIO ONPe/eNEHHOr0 HHTerpana. O6bEM KoHyca 25 nenens

74 [Tnomaan 60KOBOM 1 MOIHOM MOBEPXHOCTH KOHYCA 25 Henens

75 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE C BBIYHCICHUEM 00hEMOB IIMITHHIIPA, 25 nenens
KOHyca

76 [IpuknagHble 3a1aun 1o TeMe "O6BEMBI U TIOMAIN TOBEpPXHOCTEH Ten" 26 nenens

77 O65EM 1mapa 1 maposoro cekropa. Teopema 06 06béMe mapa. Ilnomans cdepsl. 26 Henens




CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C BBIYMCICHHEM 00BbEMOB 11apa,
IapOBOI'0 CErMEHTAa U LIapOBOI0 CEKTOpa

[Tpuknaaneie 3agaun o Teme "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM I1apa U 26 Henens
78 wiomazabio cepsl. COOTHOIIEHUS MEXTY IJIOUIaIIMH MTOBEPXHOCTEH U 00bEMaMH
MOOOHBIX TET
[TogoOHbIe Tena B mpocTpancTBe. Mi3MeHeHne o0bEMa npu mogo0uu. 27 "wenens
79 CrepeomeTpHuyuecKue 3aa4u, CBI3aHHBIC C BEIYUCICHUEM 00BEMOB TEIl U
IUTIOLIAZEN TOBEPXHOCTEN
80 KonrtponsHast padora "[1no1mmaay mnoBepXHOCTH U 00bEMBI KPYTJIBIX TE" 27 nepens
81 JIBvxenus npoctpanctBa. Otoopakenus. [[Brkenus u paBeHCTBO puryp. OOmne 27 nenens
CBOICTBA IBHKECHU
22 Buas! nBukeHui: apajuleabHbIi EPEHOC, LIEHTPAIbHAs CHMMETPHSL, 3€pKalbHas 28 Henens
CUMMETpPHUS, TOBOPOT BOKPYT MPAMOIt
83 IIpeoGpaszoBanns moxobus. Ipsamas u cdepa Diinepa 28 Heziend
84 ['eomeTpuueckue 3a1auu Ha IPUMEHEHUE JTBUKEHUS 28 nenens
85 KonrtponsHas padora "Bekropsl B mpocTpaHcTse" 29 nenens
Ob6o0maromiee moBTopenue 11 moHsTHII 1 METOI0B Kypca reomerpuu 10—11 29 uenensa
86 KJIaCCOB, cucTeMaTu3anus 3Hanuil: "llapamienbHOCTh TPSAMBIX U TIJIOCKOCTEN B
npoctpaHcTae"
27 O6o6maromiee moBTopenue 11 moHsTHII 1 METOI0B Kypca reomerpuu 10—11 29 uenensa
KJIaCCOB, CUCTeMaTHu3alus 3HaHuil: "BekTopsl B mpocTpaHcTse"
28 Ob6o6maromee nosropenue 11 noustuit 1 MeTo 0B Kypca reomerpun 10-11 30 nenens
KJIaCCOB, CUCTeMaTu3anus 3HaHuil: "BekTopsl B mpocTpancTse"
29 Ob6o6maromiee moBTopenue 11 moHsTHII 1 METOI0B Kypca reomerpuu 10—11 30 menens

KJIAaCCOB, cucTeMaru3anus 3HaHui: "O0beM MHOTOTrpaHHUKA"




90 Oo6o6maromee nosropenue 11 nonstuit 1 MeTo 0B Kypca reomerpun 10-11 1 30 nenens
KJIaCCOB, cucTeMaru3anus 3Hanui: "O0beM MHOTOTrpaHHUKA"

91 O6o6maromee nosTopenue 11 nonstuit 1 MeTo 0B Kypca reomerpun 10-11 1 31 Henens
KJIACCOB, CUCTeMaTu3alus 3HaHui: "[lnonaam moBepXHOCTH 1 00BEMBI KPYTJIbIX Tel"
Ob6o0maromiee moBTopenue 11 moHsTHII 1 METOI0B Kypca reomerpuu 10—11 31 wenmens

92 KJIaCCOB, cUcTeMaTu3alus 3Hanui: "[lnomanyu moBepXxHOCTH U 00BbEMBI KPYTIIBIX 1
Tea"

93 HToroBast KOHTpOJbHAs paboTa | |31 Henens

94 HroroBast koHTpOIBHAS paboTa | |32 Henens

95 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI 1 32 nepens

96 Hcropus pa3BUTHS CTEPEOMETPUH KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX | 32 "Hemens
WH>KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHN

97 Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH B €€ POJIb B Pa3BUTHU COBPEMEHHBIX 1 33 uenens
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

98 Hcropus pa3BUTHS CTEPEOMETPUH KAaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX | 33 "Hemens
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99 Hcropus pa3BUTHS CTEPEOMETPUH KAaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX | 33 "Hemens
WH>KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUHN

100 Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH B €€ POJIb B PAa3BUTHU COBPEMEHHBIX 1 34 uwenens
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pa3BUTHS CTEPEOMETPUH KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX | 34 nenens
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102 Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX | 34 nenens

HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaTtemaTuka: anrebpa 1 Hayaia MaTeMaTHYECKOTro aHanu3a, reomerpusi, 10
kiacc/ Kosnos B.B., Hukutun A.A., benonocor B.C. u npyrue; noa penakiuei
Ko3snora B.B. u Hukutuna A.A., O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«Pycckoe cioBo - y4eOHUK»

* Maremaruka: anredpa v Hadajga MaTEMaTHYECKOT0 aHaIn3a, reomeTpus, 11
knacc/ Koznos B.B., Hukutun A.A., benonocos B.C. u apyrue; noa peaakiueit
Kosnosa B.B. u Hukutuna A.A., O011ecTBO C OrpaHUYEHHONW OTBETCTBEHHOCTBIO
«Pycckoe cioBo - y4eOHUK»

Marematuka: anredpa ¥ Hayaia MaTeMaTHYECKOTO aHAJIM3a, FTEOMETPHUS.
['eomeTpusi. 10-11 knacc. Yueonuk. bazoBbliii 1 yriry0iaEHHbIN ypoBHU/ ATaHacsSH
JI.C., byry3oB B.®., KagomiieB C.b. u ap. ; AKIIMOHEpHOE 0OIIIECTBO

"UznatensctBO "[IpocBeiienne"

['eometpus. unaktuyeckue marepuansl. 10 kinacc. bazoBsiil u npoduabHBIN yp
oHu./b.I". 3uB; AkmonepHoe odmiectBo MznatensctBo "[IpocBemenue”
['eometpus. Jlunaktuueckue Mmarepuansl. 11 kinacc. ba3oBbliii u npodUIbHBIN

ypoBHu./b.I". 3uB; AkuinonepHoe obmectBo "M3narensctBo "[Ipocsemienne"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Meroandeckoe mocobue K mpeaMeTHOM Tnann yaeOHnKoB 1o reometpun JI. C.

ArtanacsH, B.®.byrty3oBa, C.b.Kangomiiesa u ap.



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru
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