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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHusl, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTU M IPEIMETOB T'YMAaHUTAPHOIO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpyeMOE€  TpU  HU3YyYEHUU
00y4JaromMMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, NPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELIEHUU I€OMETPUUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
VCIIOJNB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAWBHUIYAJIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OoOecleueHHEe  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOIUMBIX ISl YCHEIMHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJb30BAHUEM MAaTEMATHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJEHHOM YpOBHE,
PaCIIMPSAIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOI0 YPOBHS, SIBJISFOTCS:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME MPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

(GopMUpOBaHHE  YMEHHUS  BJIAJIETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHUE UX MPUMEHSTb, YMEHHs OKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpPE MHOIOTPaHHUKHM M Te€ja BpallEHUs, KOHCTPYHMPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHME NOHMMAHHUS POJU AKCUOMATHKU IpU
IIPOBEJICHUM PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeJbCTB M AJITOPUTMOB
peleHns, YMEHUsl UX IPUMEHSTh, NMPOBOIAUTH JI0KA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IIPAKTUYECKUM COJIECPKAHUEM,
(opMUpOBaHHE IMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKIACHUN M POJTH AaKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaJIbHBIX MW  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PAClO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMil, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETAIUH TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBistorcsi:  «lIpsMble M TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl ©  KOOpAMHATHI B
MPOCTPAHCTBE», «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeaensercs He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaiibHON paboueii
POTPaMMBI, PacHpeNeIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMU ¥ HaBBIKAMHU TOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUUCCKUX TPEACTABICHUM O0yYarOIINXCS, PACIIUPSISA U yriayOsss
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus aiua  auddepeHnuanuum  0OydeHHs, TTOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 ipoeccroHaTbEHBEIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 gyaca B Henenmo), B 11 kitacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBaromuecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmeIx. [lapamiensHOCTh NIPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPAMOU
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE NPOEKTUPOBAHUE, H300pa)kKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIeIbHOTO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUHU. YTl C COHANPABIEHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TeTpajap, MNapajuleNenunen,
MMOCTPOEHUE CCUCHUM.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMst  (Gurypsl Ha  INIOCKOCTb.
[lepneHAUKYIAPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0CKoCTeN. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHU

Buzasl MHOrOrpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: N-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMapajulelienUIe] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TIpaHeil
IIPaBUIbHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPAMUIa W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPAMUJIBI,
TEOpEMaA O IUIOIIAA YCEUEHHON MUPaMHUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieyenunea, CUMMETPUS IPABWIBHBIX MPHU3M, CHMMETPHS TNPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKMCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[TonssiTME KOMIUJITaHApHBIE BEKTOpHI. lIpH3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pas3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucrema  KOOpJIMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAsT MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckass IMOBEPXHOCTh, OOpasymomiue moBepxHocTed. Tenma BpaleHUS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IulockocTu. Pa3zBépTka muwmHapa u konyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEMe
IOpSAMOYTOJBHOTO Mapajienenunena u ciueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, HIWIMHAPA, TUpaMUAbl 1 KoHyca. OO0BEM I1apa U mapoBOTo
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas OKoJo ImuHApa. llepeceuenune cdepbl u mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WU TEJO
BpalllCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienue 3agady Ha
MJIOCKOCTH C UCTIOJBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUSI: CEUEHUS IUITUHIpa
(mapaymienbHO W TEPHEHAMKYJSAPHO OCH), CEUYEHHUs KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
cucTteMa KoopAuHaT B rpocTtpaHcTBe. Koopnunatel BekTopa. Paznoxkenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1a4.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmue cBoiicTBa NBWKCHHN. BuIbl JBWKEHUN: TapalyIeNbHBIA TEPEHOC,
LIEHTpaJbHasl CUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOI.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Ditnepa.



INNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOILIECHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOEC TMHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUH W
OTIIbIXa, peryisipHas (U3NYECKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeil mnpodeccid W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 Ha MPOTSIKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BIIMSHUS
COLMATBHO-PKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI1 pemieHus 3amad B o0yactu
OKpYXarlUIel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HX BO3MOXHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4eloBEeYeCKOW JesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTHUS LMBWIN3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHSIMH, (POPMYIHPOBATH
OTIPEICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMsI /111 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI'0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKCHUS U BHIBOIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpATh HaWOoJiee TMOAXOASAIMHMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THUIMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00beKTa, sIBJICHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh Ie(UIUTH MHGOPMAIMU, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJIHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMIHMCBMCHHBIX TCKCTAaX, AaBaTbhb INOACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4YETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  MO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yipTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IIPU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYAJTbHON
paboThl mTpU pemeHuH YYeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOM
JeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaciiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3ylbTaT paldoThl,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPYNMHOBBIX (Gopmax paboTel (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh pabOThl U
KOOpPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YJIEHAMH KOMaH]Ibl, OLIEHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY9aCTHUKAMU B3aUMOJICHCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM TMOHSATUSIMH CTEPEOMETPUU TIpU
pellIeHNH 33124 U MPOBEICHIUH MAaTEMAaTHYECKUX PaCcCyKICHU;

e TMPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU PEUICHUH
reOMEeTPUUECKUX 3a]1a4;

e KJaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B POCTPAHCTBE;

e CBOOOJHO OINEPUPOBATH MOHATUSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MpSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH NOHATUSIMH, CBA3aHHBIMU C MHOTOT DAHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBITIOJHSATH napasuieJIbHOe, LEHTPaJIbHOE u OpPTOTOHAJILHOE
MPOEKTUPOBAaHKUE (DUTYpP HA TUIOCKOCTH, BBINOIHATH MU300pakeHUst QUryp
HAa TJIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TpUMEHEHUuEM (HopMy;

e CBOOOIHO OMEPUPOBATH MOHATHUSAMHU: CUMMETPHUS B MPOCTPAHCTBE, LICHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUIOCKOCTh CHMMETPHUHU
burypsr;

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

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MATEMATUYECKUX OTHOIICHUU H
HAXOXXJIEHUE T'C€OMETPUYECKUX BEJIMYUH, MPUMEHSSI HU3BECTHBIE METOJbI
IpU PEHICHUH MAaTeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh NPOCTEHIIME TNPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e U3BJEKaTh, MNPEOOpPa3OBBIBATH M WHTEPIPETUPOBATHL HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, IPUMEHSATh W3YYCHHBIC TMOHATUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKd  CPOpMYyIHMpPOBAHHON
npoOsemMbl, MOJAEIMPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpPaKTUYECKUe 3a/1aqyi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKUX BEITUYHNH;

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

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IIMUIMHIAPUYECKOM,
KOHMYECKOW U CepuyecKoil MOBEPXHOCTSMH, OOBSICHITH CIOCOOBI
MOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: [IUJIUHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyC, cdepa u 1map) H
OOBSACHATH CIIOCOOBI MOTYYESHHS T BPALLICHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALICHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSA3aHHBIMU C KOMOWHALUAMU TEN
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
IIOJOOHBIX TEN;

n3o0paxaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBATh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpEeACTaBICHHYIO Ha
4epTekKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 3314l HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBINOJHATh M300paKE€HUST MHOTOTPAaHHUKOB M TeJl BpallleHUus IpU
NapajuleIbHOM — NEPEeHOCE, LEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapaulebHbIe
OCHOBAHUIO U NPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUecKre (aKThl JJIST PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJbKO IIaroB PEHIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pelmarbh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJICHUE T€OMETPUUECKUX BEJINYNH,;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHWSA HAa  NPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYyallUH, IPUMEHATh U3YYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOMCTBA B MPOLECCE TNOUCKA  PEIICHUS
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM HA S3BIKE T€OMETPUHU, HCCIENOBATh IMOCTPOCHHBIC
MOJENN C HCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKUE 3aJadud, CBS3aHHBIE C
HAaXOXJICHUEM I'€OMETPUUYECKUX BEJINYNH;

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



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (mndposbie)
Kourpoabnbie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeoMeTputo 23 1 2 https://resh.edu.ru/
5 B3anMHOe pacnonoxeHue npsmbIX B 6 1 1 https://resh.edu.ru/
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 8 1 1 httos://resh.edu.ru/
MIPOCTPAHCTBE
I1
4 epHeHHmfyMpHOCTB MPAMBIX H 25 1 2 https://resh.edu.ru/
IJIOCKOCTEN B MPOCTPAHCTBE
VYTl U paccTOSTHUS 16 1 https://resh.edu.ru/
MHororpanHuku 7 1 https://resh.edu.ru/
BexkTops! B mpocTpaHcTBe 12 1 https://resh.edu.ru/
IT
3 OBTOPGHI/I@, 000011IeHNEe U CHCTEMATH3AIIHS 5 5 0 httos://resh.edu.ru/
3HAHUUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 10



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Kontpoabusie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
1 AHanuTnyeckasi reOMeTpHs 15 1 1 https://resh.edu.ru/
2 Hosropenme, O6O6meHIfe " 15 1 1 https://resh.edu.ru/
cucreMarui3anus 3HaHUN
3 O6bEM MHOTOTpaHHUKA 17 https://resh.edu.ru/
4 Tena Bpamenus 24 https://resh.edu.ru/
I N
5) JIOLLAIH HOBCPXHOCTH 1 0OBEMEI 9 1 1 https://resh.edu.ru/
KPYTJIBIX TEII
6 JIBroKeHUS 5 1 1 https://resh.edu.ru/
IT
7 OBTOpEHHE, O6O6meHIfe " 17 2 0 https://resh.edu.ru/
cCucreMarui3anus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 7



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

No
1/
I

Tema ypoka

KomnuectBo yacos

Bcero

KonTtpoabHubie
padoThI

IIpakTHyeckue
padoThI

Hara
M3y4YeHUS

DIIEKTPOHHBIE
udpoBbie
oOpasoBartenbHbIC

pecypcsl

OcHOBHBIE TIpaBHJIa H300paKEHUS Ha
PHUCYHKE IJIOCKOCTH, TapaJlJIebHBIX
IPAMBIX (OTPE3KOB), CEPEIMHbI OTpe3Ka

[ToHsTHS CTEpEOMETPUH: TOUKA, TIpsAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKCHUS Ha PUCYHKE
IJIOCKOCTH, IMapaJICIIbHBIX MPAMbBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

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

[ToHsATHS: TIEpeceKaroIuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsMasi U TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

[MonsTHS: IEpeceKaroIUecs MIOCKOCTH,
NIePECEKAIOIINECS MPSIMasi U TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHue
IPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOLINX 0OBEKTOB

MHororpaHHuKH, H300paskeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOINUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE

https://resh.edu.ru/subject



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/

CJIICACTBHUA U3 HUX

/lesson/4756/conspect/20
3541/

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
crnencTBus U3 HUX. CrIocoOBI 3a1aHUS
HPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U TUNIOCKOCTEH

10

N3o00pakeHne ceueHnid MIpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Uepe3 ux
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYEHHBIX IIOCKOCTEM.
PackpammBanue NOCTPOECHHBIX CEYEHUN
Pa3HBIMH [IBETAMH

11

N300pakeHne ceueHnid MIpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Uepe3 ux
pé6pa. N3o0paxeHue nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOECHHBIX CEYEHUN
pa3HbBIMU IIBETaMHU

12

N300pakeHne ceueHni MIpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Uepe3 ux
p€bpa. M3o0pakeHue nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOECHHBIX CEYEHUN
pa3HbBIMU IIBETaMHU

13

N3o6paskenune ceueHuil nmupamMusl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
pé€bpa. M3o0pakeHue nepecedecHus



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/

IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpaimmBanue noCTpOCHHBIX CEUYECHHI
Pa3HBIMH LIBETAMU

14

MerTton cieoB 1Sl HOCTPOEHUS CEUEHU I

https://resh.edu.ru/subject
/lesson/5444/conspect/22
1485/

15

Meropn cie0B A IOCTPOEHUS
ceueHuii. CBOICTBA MEepECEeUCHHI
MPSMBIX U TIIOCKOCTEH

16

Meropn cienoB 1 IOCTPOEHUS
ceueHuii. CBOMCTBa nepecedyeHnit
IPSIMBIX U IIJIOCKOCTEMN

17

[TocTpoenue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTexceI‘/'I M 3aI1MCh 11aroB
MOCTPOCHUS

18

[TocTpoenue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTexceI‘/'I M 3aI1MCh 11aroB
MOCTPOCHUS

19

[TocTpoenue cedeHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTexceI‘/'I M 3aI1MCh 11aroB
MOCTPOCHUS

20

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3aIluCh I1aroB
MOCTPOCHUS

21

[ToBTOpeHue mianumerpun: Teopema o



https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/

IPOTNOPLMOHATBHBIX oTpe3kax. [Tomobue

TPEYTroJIbHUKOB
TosTopenne mianuverpun: Teopema https://interneturok.ru/les
Menenasi. PacueTsl B ceueHHUsIX Ha son/geometry/L1-
22 BBIHOCHBIX 4epTexax. Mcropus klass/nfekot_orve-
svedeniya-iz-
pa3BUTHS IJIAHUMETPUH U olanimetriifteorenmy-
CTCPCOMCTPHH chevy-i-menelaya
93 KonTtponpsHas padota "AKcHOMBI
crepeomerpun. Ceuenus"
B3aumHoe pacnonoxeHue npsmMbIx B
npocTtpaHcTBe. CKpelrBaronmecs https://resh.edu.ru/subject
24 npsimele. [Ipu3Haky ckpeluBarOmIuXxcs /lesson/6065/conspect/12
npsaMmeix. [lapamiensHblie npsMbie B 5650/
MIPOCTPAHCTBE
Teopema o CylleCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOI MapajieIbHON
o5 JAHHOW MPSIMOM, TPOXOSALLEH qep€3
TOYKY MPOCTPAHCTBA U HE JIexKanlel Ha
JlaHHOM IpsiMOii. JIeMMa 0 nepeceueHnn
MnapayiCJIbHBIX NPAMBIX IIJIOCKOCTBIO
[TapamienbHOCTh TPEX MPSIMBbIX. .
Teopemsa 0 TPEX IAPAILICIHHBIX https://resh.edu.ru/subject
26 /lesson/6065/conspect/12
npsiMbIX. Teopema 0 CKpelIuBatOIINXCS 5650/
MPSAMBIX
[TapanmnenbHOE MPOEKTUPOBAHHUE.
97 OCHOBHBIE CBOMCTBA NapajlIeIbHOTO

NpOeKTHpOBaHus. M300paxeHne pa3HbIxX
¢uryp B nmapauieabHON MPOEKIUN
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https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/

28

IlentpanpHas mpoekuus. Yroi ¢
COHANPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBbIMU

https://resh.edu.ru/subject
/lesson/6133/conspect/27
2667/

29

3amayu Ha JJOKa3aTeabCTBO U
HCCIICIOBAHNE, CBSI3aHHBIC C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD MPSMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH IPSIMOU U MIJIOCKOCTH.
CBolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

https://resh.edu.ru/subject
/lesson/6065/conspect/12
5650/

31

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUC U JOKa3aTCIbCTBO,
CBA3aHHBIC C TAPAJIJICITIBHOCTBIO IPAMBIX
Y TUIOCKOCTEMN B MMPOCTPAHCTBE

32

[TocTpoeHne cedyeHus, MpOXoIALIETO
yepes JaHHYIO IPSIMYIO Ha 4epTexe U
[apaJuIeIbHOTO APYroy npsMoit. Pacuér
OTHOILEHUN

33

[MapannensHas MPOEKIHs, TIPUMECHEHUE
JUTSI TIOCTPOCHHUS CEUSHUI Ky0a 1
napayenenunena. CBoicTaa
napajiejicnmIcaa U mMpru3mMbl

34

[TapannensHble ockocTH. [Ipu3naku
NapajuIeIbHOCTU JBYX IUIOCKOCTEH

https://resh.edu.ru/subject
/lesson/6129/conspect/13
1671/

35

Teopema 0 napaieIbHOCTH U
CANHCTBCHHOCTH ITIJIOCKOCTH,
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MIPOXOIALLIEH Yepe3 TOUKY, HE
MIPUHAJIEKALTYIO TAHHOW IJTIOCKOCTH U
CIIEICTBUS U3 HEE

CBolicTBa napasulIeIbHbIX INIOCKOCTEN: O
NapaJuIEIbHOCTH MIPSIMBIX IEPECEUEHUS

https://resh.edu.ru/subject

36 /lesson/6129/conspect/13
IIpH IIEPECEUECHUHN IBYX apallIEIbHBIX 1671/
MJIOCKOCTEN TpeThen
CBolicTBa napasuleabHbIX INIOCKOCTEN:
00 oTpe3kax mapajuieNbHBIX MPSIMBIX, https://resh.edu.ru/subject
37 3aKJIIOUEHHBIX MEKY apalIeIbHbIMU /lesson/6129/conspect/13
MJIOCKOCTSIMU; O TIEPECEYEHUU TIPSIMOI C 1671/
JBYMSI TIapaJUIeIbHBIMU TUIOCKOCTSIMH
38 [ToBTopenue: reopema [Tudaropa va
INIOCKOCTH
39 IToBTOpPEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
40 CgoiicTBa ky0a 1 MPsIMOYT'OJILHOTO
napajuiesenuneaa
a1 Beruncnenue IiMH OTPE3KOB B KyOe U
NPSIMOYTOJILHOM MapajuieJIenumne/ie
IMeprieHIUKYIIPHOCTL OIPSIMOU U
HJ‘I(I))CKOCTI/I }1]1 ESH&K P https://resh.edu.ru/subject
42 P . [lesson/4724/conspect/20
MEePIEHIUKYIISIPHOCTH TIPSIMOM 1 410/
INIOCKOCTH
TleprieR MKy APHOCTS TPAMOl H https://V\{ww.vakIass. ru/p/
mockocTu. Ilpu3Hak eometria/10-
43 P klass/perpendikuliarnost-

NEPHEHIUKYJISIPHOCTH IIPSIMOHN U
IIJIOCKOCTH

v-prostranstve-
10441/opredelenie-i-
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svoistva-
perpendikuliarnosti-
priamoi-i-ploskosti-
12048/re-dd381b8a-49ca-
4c6¢-99a9-25390fc5bb39

Teopema o CylleCTBOBAHUY U
€IMHCTBEHHOCTH NPSIMOM, TPOXOSAILEH

44 4yepe3 TOYKY MPOCTPAHCTBA U
NEPHEHAUKYJIIPHON K INIOCKOCTH
45 [TnockocTH ¥ MePIIEHINKYISIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX
16 [ImockocTH U NePHEeHAUKYIISIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX
[lepnenauKysip 1 HAKJIOHHAS. https://resh.edu.ru/subject
47 [TocTpoeHue neprneHuKynspa U3 TOUKU /lesson/6127/conspect/22
HAa IPSAMYIO 1518/
[leprieHaAMKYISIp M HAKJIOHHAS. https://resh.edu.ru/subject
48 [TocTpoenue nepneHIuKyIsIpa U3 TOUKH /lesson/6127/conspect/22
Ha [PAMYIO 1518/
Teopema o TpEX MepICHIMKYIAPaX https://resh.edu.ru/subject
49 /lesson/6127/conspect/22
(npsimast u oOpaTHas) 1518/
Teopema o TPEX epIICHIMKYIAPaX https://resh.edu.ru/subject
50 /lesson/6127/conspect/22
(npsimast u oOpaTHast) 1518/
Ly ————— https://resh.edu.ru/subject
51 /lesson/6133/conspect/27
MMpAMbIMHA M
52 [Touck neprneHauKyIapHBIX MPSMBIX C
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IIOMOIIIBIO IIEPIEHAUKYIIAPHBIX
IUIOCKOCTEH

https://interneturok.ru/les

son/geometry/10-
klass/effektivnye-
kursy/ugly-v-

53 OpToroHanbHOE MPOEKTUPOBAHUE .
prostranstve-profilnyy-
uroven-chast-3-
ortogonalnoe-
proektirovanie

[Toctpoenue ceuenuit kyba, mpU3MBbI,
54 MPAaBUJIBHON IUPAMHUJIBI C TIOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU
[Toctpoenue ceuenuit kyba, mpU3MBbI,
55 MPAaBUJIBHON IUPAMHUJIBI C TIOMOLIBIO
OPTOrOHAJILHOM IIPOEKIUU
CuMmMeTpus B IPOCTPAHCTBE https://resh.edu.ru/subject
56 OTHOCHUTEJIBHO ITIOCKOCTH. [limockocTu /lesson/6297/conspect/22
CUMMETPUN B MHOT'OI'PaHHUKAX 282/
57 [Ipr3Hak nepneHIuKyISpHOCTH TPSIMOM
U TUIOCKOCTH KaK CIIEZICTBHE CHUMMETPHUH
58 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSTHUN OT TOYKHU JI0 TUIOCKOCTH
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSTHUN OT TOYKHU JI0 TUIOCKOCTH
CniocoObl ONyCTUTH NEPIIEHANKYISAPHIL:
60 CUMMETpPHS, CABUT TOYKH T10
napasuieibHON MPSAMON
61 CnBur no HenapamieabHON IPSIMOH,
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U3MEHEHUE PACCTOSHUN

62

KoHnTtponbnas padota "B3anmuoe
PACIIOJIOKCHUC TIPAMBIX U IJIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: yroa Mexay IpsSMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHHYCOB

64

['eomeTpryeckue METOAbI BEIUMCICHHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHHKaX

65

[ToBTOpEHME: Yyroy Mexay
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

66

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B ABYTPAHHOTO yria

https://resh.edu.ru/subject
/lesson/4748/conspect/20
809/

67

[IepnieH qUKyISpHBIE IIJIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYISIPHBIX
IJIOCKOCTEMN

https://resh.edu.ru/subject
[lesson/4748/conspect/20
809/

68

[Ipu3Hak nepnesauKyJISpHOCTH
IJIOCKOCTEM; TeopeMa O MpsIMOK
[IEPECEUCHMS IBYX IUIOCKOCTEH
NEPHEHANKYIISIPHBIX TPEThEH MIIOCKOCTH

https://resh.edu.ru/subject
[lesson/4748/conspect/20
809/

69

[IpsiMoyrombpHBII napauienenunesn; Kyo;
U3MEPEHMUs], CBOUCTBA IPAMOYTOJIbHOTO
napajuienenumnena

70

Teopema o0 raroHaIM MPSIMOYTOIBLHOTO
napajuieJenumnesa u CIeCTBUE U3 Heé
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71

CrepeomeTpuyuecKue 1 IpUKIaaHbIe
3aJ1auu, CBS3aHHBIE CO B3aUMHBIM
PacIIoIOKEHUEM TIPSIMBIX U TUIOCKOCTH

72

[ToBTOpEHUE: CKpEUIUBAIOILIMECS
MMpAMBbIC, TAPAJJICITIBHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOT'OI'PaHHHUKAX

73

[Tapa mapanieabHbIX TIOCKOCTEN HA
CKPCIIUBAOMHNXCS IPAMBIX, PACCTOSAHUC
MCKAY CKPCHIMBAOIIIUMHUCA TPAMBIMUA B
MMPOCTBIX CUTYyalIUAX

74

PaccrosiHue OT TOUKH A0 TIOCKOCTH,
paccTostHue OT MPSMOM 10 TUTIOCKOCTH

https://resh.edu.ru/subject
/lesson/6127/conspect/22
1518/

75

Brluncnenue paccTosHUN MEXITY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO NIEPICHANKYIIAPHON
IIJIOCKOCTH

76

TpéXrpaHHslid yroi, HEpaBeHCTBa IS
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUIsl TPEXTPAHHOIO YIJIa

77

DneMeHTHI ChepUIECKO TeOMETPHH:
reo/ie3NYecKre JMHUU Ha 3emie

78

KoHnTtponbnas padota "YTib1 u
paccrostHus"

79

CucremaTuzanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3JeMeHThI"

80

[Tupamuga. Buasl nupamu.
[IpaBunbHas nupamuga

https://resh.edu.ru/subject
/lesson/5866/conspect/22



https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/6127/conspect/221518/
https://resh.edu.ru/subject/lesson/5866/conspect/221575/
https://resh.edu.ru/subject/lesson/5866/conspect/221575/

1575/

[Ipusma. IIpsAmas 1 HaKJIOHHAs IPU3MBI.

https://resh.edu.ru/subject

81 /lesson/5443/conspect/21
IIpaBunbHas npusma 269/
0 — https://resh.edu.ru/subject
82 . ’ /lesson/5444/conspect/22
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo 1485/
Brinykieie MHOTOrpannuku. Teopema https://resh.edu.ru/subject
83 5 /lesson/6018/conspect/22
Ditnepa 1549/
Brinykneie MHOTOrpaHHuku. Teopema https://resh.edu.ru/subject
84 Oiinepa. [IpaBunsHbIC U /lesson/6018/conspect/22
MOJIyIpaBUJIbHBIE MHOTOTPaHHUKHU 1549/
85 KoHnTtponbhas padora "MHuororpanHuku"
[ToHsATHE BEKTOpPA HA IIJIOCKOCTH U B https:/resh.edu.ru/subject
86 /lesson/4758/conspect/21
MIPOCTPAHCTBE 647/
https://resh.edu.ru/subject
87 CyMMa BEKTOpOB /lesson/4758/conspect/21
647/
https://resh.edu.ru/subject
88 Pa3nocTh BekTOpOB [lesson/4758/conspect/21
647/
https://resh.edu.ru/subject
89 [IpaBuno napamienenumnena [lesson/4758/conspect/21
647/
https://resh.edu.ru/subject
90 YMHOK€EHHE BEKTOpa Ha YNCIIO0 /lesson/4758/conspect/21
647/
91 Paznosxenue BekTopa 1o 6asucy Tpéx https://resh.edu.ru/subject



https://resh.edu.ru/subject/lesson/5866/conspect/221575/
https://resh.edu.ru/subject/lesson/5443/conspect/21269/
https://resh.edu.ru/subject/lesson/5443/conspect/21269/
https://resh.edu.ru/subject/lesson/5443/conspect/21269/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/

BEKTOPOB, HE JIEKALUX B OJHON

/lesson/4758/conspect/21
647/

IJIOCKOCTH

92 CkansipHO€ MpOU3BEICHHE 1 0 0

93 Boruncnenue yria Mexy BEeKTOpaMu B 1 0 0
MIPOCTPAHCTBE

94 [Ipocreiimune 3a1auu ¢ BEKTOPaMHU. 1 0 0
CrnoxeHue BEKTOpOB

95 [Ipocrerinve 3a7a4u ¢ BEKTOPaMHU. 1 0 0
Brrunranue BEKTOpoB

96 [Ipocrerinve 3a7a4u ¢ BEKTOPaMHU. 1 0 0
YMHOKEHHE BEKTOpA Ha YUCIIO

97 [Ipocreiimmue 3a7auu ¢ BEKTOpaMu 1 0 0

98 O0001IeHre U cUCTEMATU3aLMs 3HAHUN 1 0 0

99 O06o01IeHre U cHCTeMaTU3alus 3HAaHUN 1 0 0

100 HroroBast kKoHTpOIBHAs paboTa 1 1 0

101  Hrorosast KOHTpoJbHas paboTa 1 1 0

102 O0001IeHre U cUCTEMATU3aLMs 3HAHUN 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 102 6 4

I[TPOIT'PAMME



https://resh.edu.ru/subject/lesson/4758/conspect/21647/
https://resh.edu.ru/subject/lesson/4758/conspect/21647/

11 KIIACC

KonnuecTBo yacon DJIEKTPOHHBIE
No Hata nudpoBbie
Tema ypoxa Kontponbnsie | IIpakTuueckue
/1 Bcero W3y4YCHUS oOpa3oBarenbHbIE
paboThI paboThI
pecypcbl
1 IToBTOpenue Tembl "KoopnuHaTel BEKTOpa HA 1
MJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansipHoe TPOU3BECHUE 1
BEKTOPOB"
3 [ToBTOpenue Temsbl "Bbraucienue yria Mexay 1
BEKTOPAaMH B ITpocTpaHcTBe"
4 IToBTOpeHue Tembl "YpaBHEHHE TPSIMOM, 1
MPOXOJIAIIEH yepe3 ABE TOUKU"
5 VYpaBHEHHE IJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE JIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
MJIOCKOCTH B OTPE3Kax
7 BekropHoe npou3sBeneHme 1
8 JInHeliHbIC HEPABEHCTBA, JIMHEIHOE 1
porpaMMHupOBaHUE
9 JIvHeitHbIe HEpaBEHCTBA, JTUHEITHOE 1
nporpammupoBaHue. Pemenne 3aqau
10 AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexay 1
IPSIMBIMU B MHOTOTpPaHHHUKAX
11 AHaIMTUYECKHE METO/IbI pacy€Ta yriia MEex1y 1
MJIOCKOCTSIMU B MHOTOIPaHHHUKAX
12 dopmyna pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH 1




B KOOpJAMHATaX

HaxoxaeHnne paccTostHUNA OT TOYKHU 10

13
TUTIOCKOCTH B KyOe

14 HaxoxaeHnne paccTositHui OT TOYKHU 10
MJIOCKOCTH B IPABUIIBHOM MUPAMHUJIC

15 KonTtponbHas pabora "AHanutuueckas
reoMeTpus"

16 CedeHusi MHOTOTPAHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIC/IOB
CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIC

18 TUTOCKOCTH, TIePECeUeHUS MPSIMBIX U
IUIOCKOCTE

19 [TapamnenbHbIe MPSMBIC U TITIOCKOCTH:
napauieIbHbIC CEUCHUS

20 [TapamnenbHbIe IPSMbBIC U TFIOCKOCTH: PacuéT
OTHOIICHUH

21 [TapannensHble PSMBIC U TUIOCKOCTH: YTIIBI
MEXTy CKPEITUBAIOITUMUCS TPSIMBIMU
[TepnenauKyIsIpHBIE TPSIMBIC U TUTOCKOCTH:

99 CTaHJaPTHBIC TTAPhI MEPIIECHIUKYIISIPHBIX
TUTOCKOCTEH U MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

93 [TepnenauKyIsIpHBIE TPSIMBIC U TUTOCKOCTH:
TeopeMa O TpeX MepHeHIUKYIsIpax

24 [TepnieHIUKYISIpHBIE IPSIMBIE U TUIOCKOCTH:
BBIYHCJICHHSI IJTHH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: MO MHOTOYTOJILHUKOB,




bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
rmonoous

HOBTOpeHI/IeZ rmjiaonaayu MHOTOYIOJIbHUKOB,

26 (dbopMyIbI UIs TUTOIIAZeH, COOOpaXKeHHS
noxooust
[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,

27 bopMyIIBI IS TUTOIAACH, COOOpaKEHUS
noxoous
[Tmomaan ceyeHnii MHOTOrPaHHUKOB: TIOIIATU

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpakeHHS TI0T00US
[lnomany ceyeHnii MHOrOrpaHHHUKOB: TUIOLAIA

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKeHHS TI0T00US

30 KonTtponsHas padora "[loBTopenue:
MHOTOIPAHHUKHU, CEYEHUS] MHOTOI'PaHHHUKOB"

31 O06BEM Tema. O6BeM IPSIMOYTOITLHOTO
napasuiesenumnena

39 3amaun 00 yaBoeHUHU Kyba, 0 KBaapaType Kyoa;
O TPUCEKIUH yriia

33 CrepeoMeTpHUeCKUe 3a]]a4H, CBSI3aHHBIE C
00BEMOM MIPSMOYTOIHHOTO Mapaieenuneaa
[TpuxnanHblie 3a1a4u, CBSI3aHHBIE C

34 BBIYHCIICHHEM 00BhEMa TPSAMOYTOJIBHOTO
napasuieNienumne1a

35 O0BEM TIPSIMOI IPU3MBI

36 CrepeoMeTpHUeCKUe 3a]a4H, CBSI3aHHBIE C

BBIYUCIICHHEM 00BEMOB MPSMON TPU3MBI




[Ipuxiagnaelie 3a1a4u, CBsI3aHHBIE ¢ 00BEMOM

37 MPSMON MPU3MBI
Brruncnenue 06bEMOB TeI € TOMOLIBIO

38 ornpenenénHoro nHTerpaita. O6bEM HaKIIOHHOM
IIPU3MBI

39 Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaterpanga. OobEéM nmupaMu bl

40 ®dopmyna o0bEMa mupamuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM YTIIOM

a1 dopmyna o6bpéMa mupamuibl. OTHOIIEHUE
00BEMOB MMUPaMHJL C OOLIUM YTIIOM

42 CrepeomeTpuyecKkue 3a/1auu, CBI3aHHBIE C
00BEMaMU HAKIIOHHOM MPU3MBbI

43 CrepeoMeTpHUECKHE 3aJa41, CBA3aHHBIE C
00BbEMaMH TUPAMHUTBI

44 [Mpuknanueie 3agaun o Teme "OO0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM HAKJIIOHHOM MPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "O0bEMBI Ten",
CBSI3aHHbBIE C 00BEMOM MUPAMU/IBI

16 [Tpumenenne 00bEMOB. Brruncienne
paccTosiHUA 10 MIOCKOCTH

47 KonTtponsHas padora "O6bEM MHOTOrpaHHHUKA"

48 [Munuaapuyeckas MoBEpPXHOCTb, 00pa3yrolne
HUJIUHIPUYECKON MOBEPXHOCTH

49 unuanap. [psamoi KpyroBou HUIUHAD.
[Inomanp NoBEpXHOCTH LUIMHAPA

50 Konunueckas moBepXHOCTb, 00pa3yromiue

KOHU4ecKol nosepxHoctu. Konyc




CeueHnne KoHyca INIOCKOCTHIO, NapaljIeIbHOI

>1 IJIOCKOCTH OCHOBAaHMS

59 VYceuénnslii konyc. M300paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53 [Tnomaas 60KOBOWM MOBEPXHOCTH M MTOTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaas OOKOBOM MOBEPXHOCTH U MOTHON
MOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aa4u Ha

95 JI0Ka3aTeNbCTBO U BBIUYUCIIEHUE, IOCTPOESHUEM
CEUYEHUM LIUIMHIpPA, KOHyCa
CrepeoMeTrpHuueckue 3aJaun Ha

56 JTI0KA3aTeNbCTBO U BBIYUCIIEHUE, IOCTPOECHUEM
CEUYEHUM LIUIMHIpPA, KOHyCa

57 [Tpuknagabie 3a1a9u, CBSI3aHHBIE C IIJIMHIPOM

58 [Ipuknaanblie 3a1a4u, CBSI3aHHbIE C IIHJIUHAPOM

59 Cdepa u map
[epeceuenue chepsl 1 m1apa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miaockoctsio. Bug u
n300pakeHue mapa
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miaockoctso. Bug u
n300pakeHue mapa

62 VYpasuenune chepsol. [Lnomanas chepsl u eé
yacTein

63 Cummerpus chepsl 1 mapa

64 CrepeoMeTrpuueckue 3aJaun Ha

J0Ka3aTCJIbCTBO W BBIYUCICHUEC, CBA3aHHBIC CO




cdepoit u mapoM, TOCTPOSHUEM UX CEUCHHIA
IUTOCKOCTBIO

CrepeomeTpuueckue 3aa4u Ha
JO0Ka3aTCJIbCTBO U BBIYUCICHUC, CBA3aHHBIC CO

05 cdepoii u mapoM, TOCTPOSHUEM UX CEUCHHIA
TIOCKOCTBIO

66 [Ipuknagaeie 3aaa49u, CBSI3aHHBIE CO chepoit
1apom
[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYHCIICHHS B OKPY>KHOCTH, CTaHIapTHHIE
monoous

68 Paznuunbie KOMOMHALIMY TEN BPAIICHUS U
MHOTOTPaHHUKOB

69 3anaun o reMme "Tena ¥ MOBEPXHOCTH
BpanieHus"

20 3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

71 KonTtponbHas padora "Tena u moBepXHOCTH
BpanieHus"

79 O06béMm unuHapa. Teopema 06 00bEMe
IPSIMOTO IIWIHH]IPA

73 Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO
onpenenéaHoro uaterpaiga. OobéM KoHyca

74 [Mnomaan 60KOBOY U TOTHOW MOBEPXHOCTH
KOHYyca

75 CtepeoMeTpHuecKUe 3aJa4l, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB IIVIIMHPA, KOHYCA

76 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1




MJI0IA I TOBEpXHOCTEN Ten"

77

O0nBEM 1rapa u mapoBoro cekropa. Teopema 06
00wvéme mapa. [Tnomanps chepsi.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB II1apa, MIapoOBOTO
CerMEHTa U IapOBOI0 CEKTOpa

78

[Tpuknagaeie 3agaun 1o Teme "O0bEMBI Ten",
CBSI3aHHBIE C 00BEMOM IIapa U TIIOMIAIBIO
cdepbl. COOTHOMICHUS MEXKTY TIIOMIAISIMH
MOBEPXHOCTEH M 00hEMAMHU MTOTOOHBIX TET

79

[TonoGHEbIe Tena B mpocTpaHcTBe. MI3MeHeHne
00béma rpu mogoouu. CTepeoMeTpuIecKue
3a/1a4y¥, CBSI3aHHBIC C BBIYUCICHUEM 00BEMOB
TEJI ¥ IUIOLIAJEN ITOBEPXHOCTEN

80

KonTtposbhas padota "I[lnomaaym moBepXxHOCTH
1 00BEMBI KPYTIIBIX TEN"

81

JBuxenust npoctpancTBa. OToOpaskeHusI.
JIBmxenus u paBeHCTBO puryp. O0mue
CBOMCTBA IBW)XCHUU

82

Buabl n1BukeHMi: TapauieIbHbIN IEPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3epKajbHas
CUMMETPHUS, IOBOPOT BOKPYT MPSIMOK

83

[IpeobpazoBanus momodwust. [Ipsmast u cdepa
Ditnepa

84

['eomeTpryeckue 3aaun Ha MPUMEHEHUE
JBUKCHUS

85

KonTtponpHas padora "BekTops! B
npocTpaHcTse”




86

Ob6o6maromee noropenue 11 noHsATU U
MeTo10B Kypca reometrpun 10—-11 knaccos,
cucremaTtusanus 3Hanuil: "l[lapamienbHOCTh
MPSAMBIX Y IJIOCKOCTEH B TPOCTpaHCTBE"

87

Ob6o6maromee nosropenue 11 noHATU U
MeTo10B Kypca reomerpun 10-11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocTtpaHcTse"

88

Ob6o6maromee nosropenue 11 noHATUH U
MeTOJ10B Kypca reomerpun 10-11 kmnaccos,
CUCTEMAaTH3alMs 3HaHUii: "BekTopsl B
npocTtpaHcTse"

89

Ob6o6maromee nosropenue 11 noHATUH U
MeTOJ10B Kypca reomerpun 10-11 kmnaccos,
cucreMaru3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

90

O6o06maromee moBTopeHue 11 moHITHI 1
MeTOJ10B Kypca reomerpun 10-11 kmnaccos,
cucremaTusaius 3Hanuii: "O0bemM
MHOTOTrpaHHHKaA"

91

O6o06maromee moBTopeHue 11 moHITHI 1
MeTO10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[nomann
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

92

O6o06maromee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—-11 knaccos,
cucreMarusanus 3Hanuil: "[lnomanu
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

93

HroroBast koHTpOIBHAs paboTa




94

Hrorosas koHTpoJbHASA paboTa

95

[ToBTOpEHME, 000OIIIEHNE U CUCTEMATHU3AIIHS
3HAHUU

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U
e€ poJib B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHA

97

Wcropus pa3BuTus CTEpEOMETPUH KaK HAyKH U
e€ poJib B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Wcropus pa3BuTus CTEPEOMETPUH KaK HAyKH U
e€ poJib B pa3BUTUU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

99

Hcropust pa3BUTHS CTEPEOMETPUM KAaK HAYKH U
€€ poJIb B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTUHN

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U
e€ poJib B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHA

101

Wcropus pa3BuTus CTEPEOMETPUH KaK HAyKH U
e€ poJib B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Wcropus pa3BuTus CTEpEOMETPUH KaK HAyKH U
e€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

['eomeTpusi. 10-11 knacc. ba3oBeiit u yriayonéunsiii ypoau. Atanacsit JI.C.,

Bbyry30B B.®., Kagomues C.b. u np.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
['eometpus. Jlunaktuueckue Marepuansl. 11 kinacc. ba3oBbliii u npodUIbHBIN

ypoBHH. 3uB b.I".

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://sdamgia.ru/

https://www.yaklass.ru/

https://resh.edu.ru/
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