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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.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  H3YYCHUU
00y4aromUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKICHUM NPU PELICHUU I€OMETPUYECKHUX
3aJa4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
VCIIOJNB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  MPUOOpETeHHs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX JIJISl YCHEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJb30BAHUEM MAaTEMATHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpeHNEe NMPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBS3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaH/IapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpPE MHOTOTPaHHUKHA M Teja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

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

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHSATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE IMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaJIbHBIX MW  TBOPUYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONH TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALUN TTOTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEpKAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eoMerpus» B
10-11 «kmaccax sBistorcsi: «lIpsMble ©  TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBMIKEHUS B MPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHHUSIM y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM oOydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaibHON paboueii
POrpPaMMBbI, pacHpeleIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJAJICHUE
T€OMETPUUYECKUMH MOHATHSIMHU U HaBBIKAMHU TOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
coOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYCCKUX TPEACTABICHUI O0yYarOIINXCS, PACIIUPSISA U yriayOsss
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

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

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 201 gac: B 10 knmacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 99
yacoB (3 Jaca B HEZIeINIO0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakum cxpemmBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPAMON
U 1ockocT. [lapannenbHoe M IEHTpalbHOE MPOEKTUPOBAaHUE, N300pakKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajUIEIbHOIO MPOEKTUpOBaHuUs. I3o0pakeHue
buryp B nmapayuieqbHON MPOEKIUHU. YTl C COHAMPABICHHBIMH CTOPOHAMU, yTOJI
MEXIY NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHU.

[lepnenAMKYJISIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIIEHIUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYIApPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NEPHEHIUKYISPax.

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

MHororpaHHuKHU

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



MpaBUIbHAS MHpPAMUJA, NPABWIbHASA TPEYrOJbHAS MNHUPAMUJIa W MPABUIIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp,
JTOAECKAdIP U UKOCAIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Tnomans OOKOBOM TOBEPXHOCTH U TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIONIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUJIBHON MHUPAMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaMUIBI.

CumMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsT B TMPAaBHUIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOTO
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 CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[TonssTME KOMIUJIaHApHBIE 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
KOOpAMHATAMHU TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MPOU3BEINECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi IOBEPXHOCTH,
chepudeckass IMOBEPXHOCTh, OOpasymomiue moBepxHocTed. Tenma BpaleHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IulockocTu. Pa3BépTka mumHapa u koHyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOicTBAa 00bEMOB Ten. Teopema 00 00bEMe
OpSAMOYTOJBHOTO Mapajienenunena u cueactsuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, IUIMHIPA, TUpaMUAbl U KoHyca. O0BEM IIapa M IapoBOTO
CerMeHTa.

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



OMHCAHHOTO OKOJO c¢epbl, cdepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH 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 € UCTIOJB30BAHUEM 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
CEUYEHHUI: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauumy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXeHUdA. 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.
OO6mme cBoiicTBa JBM)KCHUM. BuUIbl JBUXKEHUN: TMapajulesibHBIM IEpeHoC,
LHEHTpaJbHAsl CHUMMETPUS, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE 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 oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKHM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO 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 MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSITUH W
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTBIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTP K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



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

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHHUE BJIUSHUS
COLMAIbHO-?)KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOTHOW M COLMATIBHOU
CpeIlbl, 0CO3HAHHE TJIOOABHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHEHHE MATeMATHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpYXaIoIIEH Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOXHBIX
TOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEeYeCKOW MesATEeNbHOCTH, JTaroB €&
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS 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
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /111 000OIICHUS U CPAaBHEHUS, KPUTEPUH MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIBHBIE U OTPUIATENbHBIC, EAUNHUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC;

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

JIeJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  pEIICHUS, BbIOMpATh HaubOoJee MOAXONSIIHN C  y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apTryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, 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 BO3MOXHOE 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 MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

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

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
cOopMyIHPOBAHHBIM 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 IMHMCBMCHHBIX TCKCTAaX, AaBaTb IMNOJACHCHHUA I10 XOI[y peIHeHI/IH 3ajJgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuarnora, 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 Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOSHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ 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
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

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

OIICHMBATh COOTBETCTBUE PE3yJIbTATA TN U YCIOBUSAM, OOBSICHATH TPUIUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHnH Y4eOHBIX 3a7a4, NPUHUMATh IIeIh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIbI paboOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U pPe3yJbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboTel (00CyXkaeHUs, OOMEH MHEHHUIA,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU YJIEHAMH KOMAaH]Ibl, OIICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

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 TMOHSATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

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

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTY:
BUJI CBEPXY, COOKY, CHUBY;

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

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb M IUJIOCKOCTh CHMMETPHUHU
burypsr;

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

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXJIEHUE TC€OMETPUYECKUX BEJIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
IpU PEHICHUH MAaTeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh NPOCTEHIIME TNPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MpPeoOpa3OBbIBATH M HMHTEPIPETUPOBATH HUHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

e TMpPUMEHATh TOJY4YCHHBbIE 3HAHMS HAa MPAKTUKE: CpPaBHUBATh M
aHAJIM3UPOBATh peajbHbIE CUTYallMd, MPUMEHSATh M3YUYCHHBIC TMOHATHUS B
mpoliecce IOMCKAa  pEelIeHUsT MaTeMaTUYecKu  CPOpMYIHpPOBAHHON
npoOemMbl, MOJAEIMPOBATh peajbHble CHUTyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUE 3a/1ayi,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPUUECKUX BEIINYMH;

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

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKOW U CcepuyecKoil TMOBEPXHOCTSIMH, 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 MOTYYESHHSI TEJ BPALICHHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI 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 KOMOMHALMAMHU Tel
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 TET;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBHITOJHATH (BBIHOCHBIC) TIJIOCKHE
YEepTEe)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

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

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOI cUCTEME KOOPAMHAT;
pelaTh TeOMETPUYECKUE 331Ul 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 TEJ BpallleHUus IpHU
NapajuleIbHOM  IEPEeHOCE, ULEHTPaJbHOW CHUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTH CEUYEHHs MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHS IMIIMHIpPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYEHMsI KOHYca (IapajulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOCHHUS CEUEHUI: METOJ CJEN0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

IPUMEHSATh TeoOMeTpuueckre (aKThl JJIST PEIICHHUS] CTEPEOMETPUUCCKUX
3a7a4, MPEANONArarollnX HECKOJIbKO IIaroB PEMIEHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

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

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPY PEUIEHNUH CTEPEOMETPUYECKUX 3a/1aY;

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

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecypesI
1 Brenenue B ctepeoMerputo 23 1
5 B3anMHOe pacnonoxeHue npsmbIX B 6
MIPOCTPAHCTBE
3 [TapayuienbHOCTB IPSIMBIX U IJIOCKOCTEH B 8 1
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) IPSIMBIX U o5 1
IJIOCKOCTEN B MPOCTPAHCTBE
VYTibl U paccTosTHUS 16 1
MHororpaHHuKH 7 1
BexkTops! B mpocTpaHcTBe 12 1
3 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
1 AHaUTHYECKast TEOMETPHS 15 1
5 [ToBTOpeHmEe, 06001IEeHNE 1 15 1
cucTeMaTu3anus 3HaHU
3 O06BEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JIBroKeHUS 5
7 [ToBTOpeHwME, 0606meﬂlfe u 14 5
cCUCTEeMaTHu3alus 3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 7 0




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTeJbHbI
e pecypchl

Tewma 1: BBenenue B crepeometpuio (23 yaca). OCHOBHBIE
MpaBuJia U300paKEHHsS HA PUCYHKE TUIOCKOCTH,
napauIeTbHBIX IPSIMBIX (OTPE3KOB), CEpEAMHBI OTPE3Ka

[ToHsATHS CTEpEeOMETPHH: TOYKA, PsIMasi, TUIOCKOCTH,
npoctpancTBo. OCHOBHBIC TIPaBUiIa N300paKeHUS Ha
PHCYHKE TIJIOCKOCTH, IMapajuIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka

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

https://resh.edu.ru/
subject/lesson/6133

/[start/272668/

[MoHsTHSA: TIEpEceKaroIIUeCs MIOCKOCTH,
MIEPECCKAIOIINECS MPSMast U TIOCKOCTh;
TIOJTyIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHEe MPOCTEUIIINX
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOMINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIECIACTBUS U3 HUX

AxcuoMel CTCPCOMCTPHUU U ICPBLIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIICICTBUS U3 HUX.
Crioco0bI 3a1aHUS IPSIMBIX U TNIOCKOCTEH B
npoctpancTBe. O003HaYCHHS MIPSIMBIX U MJIOCKOCTEN

N3o00pakeHne ceueHn MupaMuibl, KyOa v IPU3MBI,



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/

KOTOpPBIE MTPOXOJIAT uepe3 ux péopa. M3ob0pakenue
MepeceueHMs MOTYYECHHBIX ITOCKOCTE. PackpaiBanue
MOCTPOCHHBIX CEYEHUN pa3HbIMU LIBETAMU

10

N300paxkenne ceueHnit mupaMupl, KyOa U MPU3MEI,
KOTOpPBIE MTPOXOJIAT uepe3 ux péopa. M3o0pakenue
MEpECEUCHUS MTOTYUYEHHBIX ITIOCKOCTEN. PackpalBanne
MOCTPOEHHBIX CEYEHUI Pa3HBIMU [IBETAMHU

11

N300paxkenne ceueHnit mupaMubl, KyOa U MPU3MEI,
KOTOpPBIE MTPOXOJIAT uepe3 ux péopa. M3oo0pakeHnue
MEpECEUCHUS MTOTYUYEHHBIX ITIOCKOCTEN. PackpaluBanne
MOCTPOEHHBIX CEYEHUN Pa3HbIMU I[BETaMHU

12

N3o00pakeHne ceueHn MupaMuibl, KyOa v IPU3MBI,
KOTOpPBIE MTPOXOJIAT uepe3 ux péopa. M3oo0pakenue
MEpECEUCHUS MTOTYUYEHHBIX ITIOCKOCTEN. PackpalurBanne
MOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

13

Merton cnenoB sl TOCTPOSHUS CEUCHUH

14

MeTon cienoB Juis nocTpoeHus ceueHuil. CBoiicTBa
MEePECEUCHHU I IPSMBIX U TIJIOCKOCTEN

15

MHororpaHHuKH, H300paKeHHEe MPOCTEUIIINX
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOMINX 00BEKTOB

16

Merton cnenoB st TOoCTpoeHus ceueHnii. CBoiicTBa
MEePECEUYCHU I PSMBIX U TIJIOCKOCTEH

17

[TocTpoenue cedenuii B nmupamuze, Kyoe mo TpéM Toukam
Ha péOpax. Co3maHue BEBIHOCHBIX YEPTEKEH U 3aITHUCh
11aroB MOCTPOEHUS

18

[Toctpoenue cedenuii B nupamuze, Kyoe mo TpéM Toukam
Ha péOpax. Co3iaHre BEIHOCHBIX YepTeKeH U 3aIuCh
11aroB ITOCTPOEHUS




19

[Toctpoenue ceuenuii B nmupamuze, Kyoe mo TpéM Toukam
Ha péopax. Co3maHue BEBIHOCHBIX YEPTEKEH U 3aIHUCh
11aroB MOCTPOEHUS

20

[Toctpoenue cedenuii B mupamuze, Kyoe mo TpémM Toukam
Ha péopax. Co3iaHne BEIHOCHBIX YepPTEKeH U 3aIuCh
11aroB MOCTPOEHUS

21

[ToBTOpeHue mianumerpun: Teopema o
MPOMOPIUOHANEHBIX 0Tpe3kax. [logo0ue TpeyroibHUKOB

22

[ToBTOpenue manumerpun: Teopema Menenas. PacueTsl
B CEUCHHUAX Ha BHIHOCHBIX uepTexax. MicTopus pa3BuTHs
IUTAHUMETPHUH U CTEPEOMETPUH

23

KonTtponbHas padota "AKCHOMBI CTEPEOMETPHUH.
Ceuenns"

24

Tema 2: BzauMmHOE pacronoxeHue MpsiMbIX B
npoctpaHcTe (6 yacoB). B3aumnoe pacrnonoxxenue
IpsSIMBIX B IPpOCTpaHCTBE. CKPEIMBAIOIINECS TIPSIMBIE.
[Ipusnaku ckpemuBaronuxcs npsAMsix. [lapannensusie
IpsMbIE B IPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAHUM U €IUHCTBEHHOCTH IIPSIMOM
NapaJuIeIbHOM JaHHOU IIPSIMOM, IPOXOALIEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIEXKALICH HA JaHHOU IIPSIMOA.
JlemMa 0 nepecedeHnHt NapajuIeIbHbIX IPSIMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB TpeX NpsAMBIX. Teopema o TpEX
NapaJuleIbHBIX MPSAMBIX. TeopeMa 0 CKpeBarOIMUXCs
IPSIMBIX

27

[TapannensHoe ipoekTUpoBaHue. OCHOBHBIE CBOMCTBA
napajuIeIbHOTO MPOEeKTHpoBaHus. M300paskeHne pa3HbIX




¢uryp B mapauieabHON MpOEeKIUN

28

[lenTpasibHast MPOEKIMA. YTOJI C COHAMPABICHHBIMU
CTOpPOHAMU. YTOJ MEXAY IPIMBIMU

29

3amaun Ha J0Ka3aTeabCTBO U MCCIEI0OBaHNE, CBI3aHHEIC C
PacIoIOKEHHUEM TIPSMBIX B IIPOCTPAHCTBE

30

Tema 3: [lapamienbHOCTb MPSIMBIX U MJIOCKOCTEN B
npoctpancTse (8 yacos). [ToHATHS: mapatIeNbHOCTD
MPSMOM U TJIOCKOCTH B NpocTpaHcTe. [Ipu3Hak
NapasuleIbHOCTH NMPAMON U MIockocTH. CBoiCcTBA
NapauIeTbHOCTH MPSIMON U TJIOCKOCTH

https://resh.edu.ru/
subject/lesson/6129

/[start/131672/

31

FGOMeTpI/I‘IeCKHe 3a1a4M Ha BBIYUCIICHUEC U
JI0Ka3aTelIbCTBO, CBSI3aHHBIE C MapaIeIbHOCTBIO MPSIMBIX
Y TJTIOCKOCTEH B MPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MIPOXOAALIETO Yepe3 NaHHYIO
IIPSIMYIO Ha YEPTEkKE U NapaJIeIbHOIO APYTrou IIPSMOM.
Pacuér oTHOLIECHMI

33

[TapannenpHas IpoeKLrs, IPUMEHEHUE AJIS TOCTPOSHUS
cedyeHuit Kkyoa u mapasuienenurnena. CBoicTBa
napauicjicnIcaa U mpru3mMbl

34

[TapannensHble ocKoCTH. [Ipr3HaKy mapanaeabHOCTH
JIBYX TIJIOCKOCTEM

35

TeopeMa 0 mapanebHOCTA U €IUHCTBEHHOCTHU
MJIOCKOCTH, MPOXOSIIEH uepe3 TOUKY, HE
MIPUHAJIEKALTYIO JAHHOW INIOCKOCTH U CJIEJICTBHS U3 HEE

36

CaolicTBa napajuieabHbIX INIOCKOCTEN: O MAPAIIEIbHOCTH
IIPSIMBIX [IEPECEYCHUS IIPU MIEPECEUEHUN BYX
napaieNbHBIX MJIOCKOCTEH TPEThel, 00 OTpe3kax
NapaJuIeIbHBIX MPSAMBIX, 3aKII0OYEHHBIX MEXKIY



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

napajiC/IbHbIMU IJIOCKOCTAMHU, O MEPCCCUCHUUN HpSIMOfI C
ABYMS ITapaJlICIbHBIMU ITIJIOCKOCTAMMU.

KonTtponsHas padora no Teme "[lapamienbHOCTb MPSIMBIX

37 U TJIOCKOCTEH B mpocTpaHcTBe"
Tema 4: [lepneHAUKYIIPHOCTD MPSMBIX U TJIOCKOCTEN B
38 npoctpancTse (25 gacoB). [ToBTopeHue: Teopema
[Tudaropa Ha mIockocTu
39 [ToBTOpEHME: TPUTOHOMETPUS MPAMOYTOJIBLHOTO
TpeyrojbHUKa
https://resh.edu.ru/
40 CgoiicTBa Ky0a ¥ MPSMOYTOIBHOTO TapaljIeenuneaa subject/lesson/5444
[start/221486/
41 Boruncnenue 1iauH OTpe3KoB B KyOe U IPSIMOYTOJIBHOM
napasuiesenunesie
N https://resh.edu.ru/
42 [leprieHAMKYISIPHOCTH l'IpSIMO\IjI U wiockocTu. [Ipu3nak subject/lesson/4724
NEPIEHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH start/20411
43 [lepnieHAMKYASIPHOCTD NPAMOi U TI0cKOCTU. [Ipu3Hak
NEPIEHIUKYISAPHOCTH MPSIMON U TUIOCKOCTH
TeopeMa 0 CylIeCTBOBAHUU U €IMHCTBEHHOCTH MPSAMOH,
44 MPOXOJIALLIEH Yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEeHIUKYISIPHON K MIIOCKOCTH
45 [InockocTu U NepneHANKYIIPHbIE UM NPSIMbIC B
MHOTOIPaHHHUKAX
46 [110CcKOCTH ¥ MePIEHAUKYISIPHBIE UM MIPSIMbIE B
MHOTOTpaHHHUKaX
47 [Iepnenpukymnsap u HakinoHHas. [loctpoenue https://resh.edu.ru/

NEPIEeHIUKYIIAPA U3 TOYKU Ha MPIMYIO

subject/lesson/6127
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/[start/221519/

[Iepnenpukymnsap u HakinoHHas. [loctpoenue

48 NEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO

49 Teopema o Tpéx nmepreHANKYIIApax (Mpsmasi 1 oOpaTHasi)

50 Teopema o Tpéx neprneHANKYyIApax (mpsmast 1 oOpaTHast)

51 VYron Mexay CKpemrBarOIUMHUCS IPSIMBIMU

59 [Touck neprneHauKyIIpHBIX IPSAMBIX ¢ IOMOIIBIO
NEePIEeHIUKYISIPHBIX TIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceueHuit kyoa, MPU3MBI, nupaBI/mLHoﬁ
MUPAMHUJIBI C TOMOUIBIO OPTOTOHAIBHOM MPOEKIINH

55 [Toctpoenue ceuenuit Kkyba, mpuU3MBbI, HPaBHHBHOﬁ
MUPAMU/JIBI C TOMOULIBI0 OPTOTOHAILHOM MPOEKIINH

56 CumMeTpHs B MPOCTPAHCTBE OTHOCUTEIHHO MIOCKOCTH.
[ImockocTy cUMMETPUI B MHOTOI'PAaHHUKAX

57 [Tpu3Hak neprneHIuKyIIpHOCTH MPSMON U TUNIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacuér paccrosiHuil OT
TOYKH JI0 IIIOCKOCTU

59 [IpaBuiibHBIE MHOTOTpaHHUKH. PacyéT paccTosiHuii OT
TOYKH JI0 IIIOCKOCTU

60 CniocoObl ONyCTUTH NEPTIEHIUKYIISAPBI: CHMMETPHSI, CIBUT
TOYKH M0 MapaJIIIETbHON NPAMOM

61 CnBur no HenapasuieabHOU MPSIMON, U3MEHEHUE
paccTosHui

62 Kontponbnas padota "[lepneHIuKyIsIpHOCTD MPSMBIX H

MJIOCKOCTEH B mpocTpaHcTBe"



https://resh.edu.ru/subject/lesson/6127/start/221519/

Tema 5: Yrasl u paccrostnus (16 yacos). [loBTopenue:

63 YTOJ MEXAY IPSMBIMHU Ha IUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB
64 [ToBTOpEeHME: Yyroyi MeXay CKpEIUBAIOUIUMUCS MPSMBIMU
B IIPOCTPAHCTBE
65 ['eomeTpryeckre METObI BBIYUCIEHUS yriia MEXIY
MPSIMBIMU B MHOTOI'PAaHHHMKAX
N . . https://resh.edu.ru/
66 JByrpanubiii yroj. CBOMCTBO JUHEWHBIX YIJIOB subject/lesson/6063
ABYTPAHHOTO yIiia /start/21120/
67 ITepnienaukymnsipubie 1ockocTu. CBOKMCTBA B3aUMHO
NEepPHEHAUKYISIPHBIX TIOCKOCTEN
[Ipr3Hak nepneHIMKyJISIPHOCTH TIIIOCKOCTEH; TeOpeMa O
68 MPSIMOM TIEpeCcEeUeHUs IBYX TUIOCKOCTEH
NEPNEHANKYIISIPHBIX TPEThEN MIIOCKOCTH
69 [IpsiMoyronbpHBIN Mapauienenunen; Kyo; n3aMepeHus,
CBOICTBaA NMPSAMOYTOJILHOTO Mapajljie/ienuneaa
20 Teopema 0 AMaroHanu NpsIMOYTrOJIbLHOTO
napajuleJenuIe1a u CIeACTBUE U3 HEE
71 CrepeomeTpuuecKkue U NpUKIaAHbIE 3a/1a4U, CBA3aHHBIC
CO B3aMMHBIM PACIOJIOKEHUEM MPSAMBIX U INTIOCKOCTH
79 [loBTOpEHME: CKpELIMBAIOLIUECS NPSMBIE, TapaIIEIbHbIE
MJIOCKOCTH B CTaHAAPTHBIX MHOTOTpaHHUKAX
[Tapa mapayenbHbIX MIJIOCKOCTENW Ha CKPEIMBAIOIINXCS
73 MPSIMBIX, PACCTOSIHUE MEXTY CKPEIIMBAIOIIUMHUCS
NPSIMBIMH B TPOCTBIX CUTYaIUsAX
74 PaccrosiHME OT TOYKM 10 IIOCKOCTH, PACCTOSIHUE OT

MPSAMOM J10 TIIIOCKOCTH



https://resh.edu.ru/subject/lesson/6063/start/21120/
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BrrunciieHne pacCTOSHUN MEXY CKPEIIUBAIOLIMMUCS

& IPSIMBIMU C TIOMOIIIBIO MEPIIEHAUKYISIPHOMN TIOCKOCTH 1
TpéxrpaHHsblil yroJy, HEPABEHCTBA JJIsSI TPEXTPAHHBIX https://resh.edu.ru/

76 yrioB. Teopema [Iucgaropa, Teopembl KOCHHYCOB U 1 subject/lesson/6063
CHHYCOB JUJIsL TPEXTPAHHOTO yIJIa [start/21120/

77 DneMeHTHI ChepUIECKO TEOMETPUH: T€OIC3NIECKUE 1
JIMHUU Ha 3emiie

78 KonTtponbHast padota "Yribl u paccTossHus" 1

79 Tema 6v: '%\/[HOFOI‘paHHI/IKI/I (7 wacoB) CHCTiMaTI/IBaHI/IH 1 ::t)rj):c/t//rleeioid/l;()nljg
3HaHUN "MHOTOrpaHHUK U €T0 3JIEMEHTHI start/221550

80 [Mupamuna. Buasl nupamun. IlpaBunpHas nupamuaa 1

81 IIpusma. Ilpamas u HakinoHHas npusMsbl. [IpaBuibHas 1
npusma

82 [Ipsamoii napauienenunes, IpsIMOYTOJIbHbBIN 1
napajuiesenumnes, Kyo

83 Brinykinbie MHOrorpanHuku. Teopema Jiiepa 1

84 Brinykieie MHOTOrpanHuku. Teopema Diiepa. 1
[TpaBuIibHBIE U MTOIYNPAaBUIbHBIE MHOTOIPAaHHUKU

85 KonTponbnas pabota "MuororpanHuku" 1

86 Tema 7: Bekropsl B mpocTpanctse (12 gaco). [lonsarue 1 ::LTZC{[//:ZZSOT/Z;EQ
BEKTOpPA Ha IVIOCKOCTH U B IPOCTPAHCTBE start/21648

87 CyMMa BEKTOpOB 1

88 Pa3zHocTb BeKTOpOB 1

89 [TpaBumno mapasienenurena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
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Paznoxxenne BekTopa 1o 6aszucy Tpéx BEKTOPOB, HE

https://resh.edu.ru/

o1 JeKAIUX B OJTHOW TUIOCKOCTH 1 subject/lesson/6404
[start/132055/
https://resh.edu.ru/

92 CkansipHo€ MpOU3BEICHHE 1 subject/lesson/5723
[start/149167/

93 Boruncnenue yriia Mmexy BEKTOpaMu B IPOCTPAaHCTBE 1

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

97 KonTtponbHas pabora no Teme "BekTops! B npocTpancTse” 1

98 Tewma 8: [loBTOopenue, 0000IIEHHE U CUCTEMATH3AIUS 1

3HaHwui (5 yacoB). O000IMIEHNE U cUCTeMaTH3allusl 3HAHUN

99 O0001IeHre U cUCTEMATU3aLMs 3HAHUN 1

100 Hrorosast kKoHTpoOJBbHASA paboTa 1

101 HroroBast koHTpoOIBHAs paboTa 1

102 O06o01IeHre U cCTeMaTU3alus 3HAaHUN 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KIIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnsie Ilpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsbl
Tema 1: Ananutudeckas reomerpus (15 gyacon).
1 [ToBTOpenue Temsl "KoopanHaTel BEKTOpa Ha 1
IIJIOCKOCTH M B MPOCTpaHCTBE"
" https://resh.edu.ru/subje
[ToBTOpenue Tembl "CkansipHOe TPOU3BEACHUE
2 | 1 ct/lesson/5723/start/149
BEKTOPOB
p 167/
3 [ToBTOpenue Temsl "Boruuciienne yria Mexmay 1
BEKTOpPaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue TeMbl "YpaBHEHHE TPSAMOM, TPOXOIAILEH 1
yepes JIBe TOUKu"
5 VYpaBHEHHE IIIOCKOCTH, HOPMaJIb, YPABHEHHE 1
IJIOCKOCTH B OTPE3Kax
6 VYpaBHEeHHE MIJI0OCKOCTH, HOPMaJlb, YPaBHEHHE 1
IJIOCKOCTH B OTPE3Kax
7 Bekropnoe mpousBenenue 1
8 JInHelHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpPaMMUPOBAHHE
9 JIuHeliHbIe HEpaBEHCTBA, TUHEITHOE 1
MPOrpaMMUpPOBAHKE
10 AHaIUTHYECKHE METO/IbI pacuéra yriia Mexy 1
MPSIMBIMUA B MHOTOTpaHHHKaX
11 AHanUTHUYECKHE METOJIbI pacuéTa yriia Mexay 1



https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/

IJIOCKOCTSAMU B MHOT'OI'paHHUKAX

dopmysa pacCTOSHUS OT TOUKH JI0 TNIOCKOCTHU B

12
KOOpJAMHATAX
13 Haxoxnenue paccTostHui OT TOYKHU 10 TIIOCKOCTH B
KyOe
14 Haxoxnenue paccTosiHuid OT TOUKHU 10 TJIOCKOCTH B
[IPaBUJIILHON IIUPAMUJIE
15 KontponbHas pabota "AHanuTuyeckas reomeTpust"
Tewma 2: IToBTOpenue, 006001IeHNE U CHCTEMAaTH3aIUs
16 3HaHui# (15 gacoB). CeueHnss MHOTOTPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH
17 CeueHust MHOTOIPaHHUKOB: METO/ CJIEJIOB
https://resh.edu.ru/subje
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE MIOCKOCTH,
18 N ct/lesson/4912/start/235
MepecevyeHus MPsIMBIX U TUIOCKOCTEN 73/
19 [TapannenpHble NpsIMbIE U MJIOCKOCTH: MapalijiesIbHbIE
CEUYCHUS
20 [TapannenbHble MPsMBIE U UIOCKOCTH: pacyéT
OTHOLUEHUH
91 [TapannenbHble MPSMBIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEILMBAIOIUMUCS TIPSIMBIMU
[leprieH UK YISIpHBIE IPSMBIC U TUIOCKOCTH:
22 CTaHJIapPTHBIE MaPhl MEPICHAUKYISPHBIX MJIOCKOCTEHN U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
23 [lepnieHiuKynsipHbIE MPSAMBIE U IUIOCKOCTH: TEOpPEMA O
TpeX MEePIeHIUKYIsIpax
24 [lepnieH UK yNsIpHBIE MIPSAMBIE U TUIOCKOCTH:

BBIYUCIICHUSA JJIMH B MHOI'OI'paHHUKax
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[ToBTOpEHUE: MIIOIIAT! MHOTOYTOJIbHUKOB, (POPMYJIBI

25 JUTSI TUTOIIA/IeH, COOOpakeHUs TTO100us

26 [ToBTOpEHME: IOMIAIN MHOTOYTOJILHUKOB, (hOPMYIIBI
TUTS TIIOMIA/IeH, COOOpaKeHHsI TOA00MS

97 [ToBTOpEHME: IO MHOTOYTOJILHUKOB, (hOPMYJIIbI
JUTSI TUTOIIA/IeH, COOOpakeHUs TTO100us
[Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIOLIATN

28 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKECHHS
nmoxoous
[Imomaau ceyeHnii MHOTOrpaHHUKOB: TUIOLIAIN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha 4aCcTH, COOOpaKEeHUS
og00ust

30 Kontponbnas padota "[loBTOpeHNE: MHOTOIPAaHHHUKH,
CEUEHUs1 MHOTOTPaHHUKOB"

31 Tema 3: O6béM MHororpannuka (17 vacos). O0bEM Ett;IF:e Sss/é;izggj;;:r/ts/gzlg
tena. O0beM MPSAMOYTOIBHOTO MapaieNienuneaa 336/

39 3anaun 00 yaBOCHUHU Ky0a, 0 KBaapaType Kyoa; o
TPUCEKIUH yTiia

33 CrepeoMeTpuuecKre 3aJjauu, CBSI3aHHbIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO Mapajuiesenune1a

34 [TpuknanHblie 3a1a4u, CBSI3aHHBIC C BBIYUCICHUEM
00BEMaA MPSAMOYTOIBLHOTO MapalljieNienuneaa

35 OOBEM npsAMOI TPU3MBI

36 CrepeoMeTpHUyeCcKre 3aJa4l, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOM TPU3MBI

37 [TpuknaaHblie 3aa4u, CBSI3aHHbBIE C 00BEMOM MPSIMO

IIPU3MBI
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Brruncienue 00bEMOB T ¢ OMOIIBIO

38 onpenenéHHoro uaTerpaia. O6bEéM HaKIOHHON
MIPU3MBI
39 Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO
onpeaenéHHoro uarerpaita. O0bEM MUpaMuIbI
40 ®dopmyna 00bEMa mupamuasl. OTHOIIECHHE 00BEMOB
MUpaMU/] C OOIITUM yTIIOM
41 dopmyna 00bEmMa mupamuasl. OTHOIICHHE 00BEMOB
MUpaMU/] C OOIITUM yTIIOM
42 CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE C 00bEMaMu
HAKJIOHHOH IPU3MBbI
43 CrepeoMeTpuuecKkre 3aaun, CBI3aHHbIE C 00bEMaMU
MIUPaMHUIbI
44 [Mpuknanueie 3axaun mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00bEMOM HAKIIOHHOM MPU3MBI
45 [Mpuknanueie 3axaun mo Teme "OO0bEMBI TN,
CBSI3aHHBIE C 00BEMOM MHUPAMUIBI
46 [Ipumenenne 00bEMOB. Beruncienue paccTossHus 10
MJI0CKOCTH
47 Konrponsnas padora "O6béM MHOTOrpaHHuKa"
Tema 4: Tena Bpamenus (24 yaca). {lunmuaapudeckas
48 MOBEPXHOCTh, 00pa3yIOIKe IHINHIPUYECKON
MMOBEPXHOCTHU
. . https://resh.edu.ru/subje
49 Humaap. Hpssmont kpyrosout nunuuap. Ilnomans ct/lesson/6300/start/224
MOBEPXHOCTHU IIWIHHIPA 90/
50 Konnueckas moBepxHOCTh, 00pa3yromre KOHNIECKOM https://resh.edu.ru/subje

nosepxHocTu. Konyc

ct/lesson/4903/start/226



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

CeueHue KoHyca IIJIOCKOCTBIO, TapaJIEIbHOM

>1 MJIOCKOCTH OCHOBAHUS
59 VYceuénnsiii konyc. M300pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB
53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa
54 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKre 3ajaui Ha J0Ka3aTebCTBO U
55 BBIYHMCIICHHE, IIOCTPOCHUEM CEUCHUM IIJIMHIPA,
KOHYyca
CrepeoMeTpuuecKre 3aJaui Ha J0Ka3aTebCTBO U
56 BBIYHMCIICHHE, IIOCTPOCHUEM CEUCHUM IIJIMHIPA,
KOHYca
57 [Ipuknagsele 3a1a4n, CBI3aHHBIE C UUJIUHIPOM
58 [Tpuknagubie 3a1a9u, CBSI3aHHBIE C [IIMHIPOM
https://resh.edu.ru/subje
59 Cdepa u map ct/lesson/4034/start/227
91/
[Tepecedenue cdepsl u mapa ¢ mIockocThio. Kacanue
60 mapa u cepbl TNIOCKOCThIO. Bu n n3o0pakenne
mapa
[Tepecedenue cdepsl 1 mapa ¢ mIockocTrio. Kacanme
61 mapa u cepbl TNIOCKOCThIO. Bu n n3o0pakenne
mapa
62 VYpasuaenne chepsl. [Lnomans chepsl u e€ yacte
63 CummeTtpus cdepsl U mapa



https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/

CrepeoMeTpHuuecKre 3aJa4ui Ha J0Ka3aTeIbCTBO U

64 BBIYHCIICHHE, CBSI3aHHBIC CO CPepoit U Iapom,
MIOCTPOCHHUEM UX CEYEHHH MIIOCKOCTHIO
CrepeoMeTpHuuecKre 3aa4i Ha JOKa3aTeIbCTBO U

65 BBIUUCIICHUE, CBSI3aHHBIE CO Chepoii U mapom,
MOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO

66 [Ipuknaguelie 3a1a4n, CBsI3aHHBIE CO cPepoit U mapom

67 [ToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH, BHIYUCICHUS
B OKPYXHOCTH, CTaHJIapTHBIE MOA00US

68 Paznuynbie KOMOMHALIMY TEI BpAIICHUS U
MHOTOTPaHHUKOB

69 3amaun o Teme "Tena 1 TOBEPXHOCTH BpamieHus"

70 3anaun o Teme ""Tena ¥ NOBEPXHOCTH BpalleHUS"

71 Kontponbnas padota "Tena u mOBEpXHOCTH
BpauieHus"

Tema 5: Ilnomaan mMOBEpXHOCTH U OOBEMBI KPYTIIBIX

72 ten (9 gacoB). O0BEM munuHApPa. Teopema 06 00bEME
MPSIMOTO LUJIMHPA

73 Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO
onpeaenéHHoro uurerpaita. O0béM KoHyca

74 [Tnomaayn GOKOBOM ¥ MOTHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
BbIUHCIICHHEM 00bEMOB IIMIIMH]IPA, KOHYyCa

76 [Mpuknanueie 3anaun mo Teme "OOBEMBI U MIIOMIAAH
nmoBepxHocTen Ten"

O0bEM mapa u mapoBoro cekropa. Teopema 00
77 o0béMme mapa. [Tnmomane cheprr. CTepeomerpruyeckme

3a/la4d, CBSI3aHHBIC C BRIYUCIICHHEM 00BEMOB I1apa,




IapoBOro CCrMeHTa U mapoBOro CCKTOpa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TUIOMIAABI0 Cephl.
CoOTHOIIEHUS MKy TUIOMIAISIMU TTOBEPXHOCTEN 1
00BEMaMU MOJOOHBIX TENI

79

[TogoOHbIe Tena B mpocTpancTBe. M3MeHeHne o0bEma
pu o1oouu. CTepeoMeTpuyIeCcKue 3a1a4u,
CBSI3aHHBIE C BBIYMCIICHHEM 00BEMOB TeJI U ILIOIIAACH
MMOBEPXHOCTEN

80

Kontponbras padota "[lnomanyn moBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

Tema 6: JIpmkenue (5 wacoB). J[BrxkeHUs
npoctpancTBa. OToOpakeHus. J|BH>KEHHS U paBEHCTBO
¢buryp. O6mHe CBOMCTBA ABUKEHUN

https://resh.edu.ru/subje
ct/lesson/6297/start/222

83/

82

Buael 1BukeHuUil: napauiesbHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€PKaJIbHasi CHMMETPUS,
IIOBOPOT BOKPYT IIPSAMOM

83

[TpeobpazoBanus nomoous. [Ipsimas u chepa Diinepa

84

reOMeTpI/I‘IeCKI/Ie 3aga4d Ha IPUMCHCHHUEC NBUKCHU A

https://resh.edu.ru/subje
ct/lesson/2517/start/

85

reOMeTpI/I‘IeCKI/Ie 3aaa4d Ha IPUMCHCHUEC IBUKCHUS.

86

Tema 7: IloBTOpenue, 00001IeHNE U CHCTEMaTH3aIUs
sranuii (17 gacoB). O6o0mIaromee noproperwne 11
MOHATUM U METOJ0B Kypca reomeTpuu 10-11 kiaccos,
cucteMaru3anus 3HaHui: "[lapamienbHOCTh NPAMBIX U
IJTOCKOCTEH B MpoCTpaHcTBE"

87

O6o6matomee mopropenue 11 moHITHIT 1 METOIOB
Kypca reomerpuu 10-11 kiaccoB, cuctemaTuzamus



https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/2517/start/
https://resh.edu.ru/subject/lesson/2517/start/

3HaHUM: "BekTopsl B mpocTpaHcTBE"

88

Oo6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
kypca reomerpun 10—11 xnaccoB, cucremarusanus
3HaHUM: "BekTopsl B npocTpaHcTBE"

89

Oo6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reometrpun 10-11 knaccoB, cucremaTuszanus
3HaHui: "O0beM MHOTOTpaHHUKA"

90

Oo6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reometrpun 10-11 knaccoB, cuctremaTuszanus
3HaHui: "O0beM MHOTOTpaHHUKA"

91

O6o6matomnee mopropenue 11 moHITHIA U1 METOIOB
kypca reomerpun 10—11 xnaccoB, cucremaruszanus
3HaHui: "[lnomanyu moBepXHOCTH U 0OBEMBI KPYTIIBIX

TEI

92

O6o6matomee mopropenue 11 moHITHIA 1 METOIOB
Kypca reomerpuu 10-11 knaccoB, cuctemaTuzamus
3Hanuil: "Ilnomany noBepXHOCTH U 00BEMBI KPYTIIBIX

TE

93

HToroBast KOHTpOJbHAs paboTa

94

HroroBast koHTpOIBHAS paboTa

95

[ToBTOpeHME, 00001IEHNE U CUCTEMATH3AIUs 3HAHUI

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKHU U €€
POJIb B Pa3BUTUHN COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

97

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B Pa3BUTUH COBPEMECHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€




POJIb B pa3BUTHU COBPCMCHHBIX MHXKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€

99 POJIb B Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U 1
KOMITBIOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Maremaruka: anreOpa M Hadaja MaTeMaTUYECKOrO aHajau3a, FeOMETpUs.
['eometpus, 10-11 knaccel/ Atanacsu JI.C., byty3os B.®., Kagomues C.b. u

apyrue, AkunonepHoe oomectBo «M3natenscrBo «Ilpocsemenue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

Pocculickas 351eKTpoHHAs IIKOJIa

HNHTEPHET



