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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHus, Tak Kak 0OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLUUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTU M IPEIMETOB T'YMAaHUTAPHOIO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  H3YYCHUU
00y4aroImUMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, NMPU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
VCIIOJNB3YIOTCS IIPU PELICHUM 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
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTuka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHUsl Oosiee TIyOOKMX TIEOMETPUYECKHX 3HAHUM U JCHCTBHUIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCIEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMATHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
pPaCHIMPSAIOIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBHI U
(opMHUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJAIONIMX OINKCBHIBATH U U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara mno pasaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAQJETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynl U yMeHHE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHpOBaHNE YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpE MHOIOTPaHHUKHM M Te€ja BpalEHUs, KOHCTPYHMPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTHYECKUX TEOpHil, (OPMUPOBAHUE NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEICHUM PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB U AJITOPUTMOB
pELICHUs, YMEHUSI UX MPUMEHATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IIPAKTUUYECKUM COJIECPKAHUEM,
(opMUpOBaHHME MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEMAaTHUUECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUHN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUICKTYIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanrue (PYHKITMOHAILHONW TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX KM3HEHHBIX CUTYallUSX U MPU U3YUYECHUU APYTHX
y4eOHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
MHTEPIPETALNY MOJIYYEHHBIX PE3YyJbTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble MW IMUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «BekToppl U KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUAKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpPOBHE OOy4YeHUs B
10—-11 xyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIMHUAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  paclpeiensercs He  TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepasibHON paboueii
MpOTpaMMBbl, paclpefeIEHHbIM 0 ToJaM OOy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHIUIHAIBHBIM BOMPOCAM 00yUaroIiuecs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH MOHATHSIMHU U HaBBIKAMHU TOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHrEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY F€OMETPUUYECKUX MPEACTABICHUN O00yJaromMXCsl, paCIIUpsIs U yriTyOasis
e€, o0pasyst MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH Ha YTIIyOIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus i auddepeHnuanum  oOydeHHs, TTOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEKIY
o0muM 1 ipoeccroHaTLHBEIM 00pa30BaHUEM.

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



COJEPKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBaroImmecss npsMmble. [Ipu3Hakm cxpemmBaromuxcs
npsmeIx. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPAMBIX, APAJUIEIbHOCTD NPAMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, N300pakeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuiesbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMHU, YTOJl
MEXIy NPSAMBIMH B IPOCTPAHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTHU: TETpaj’ap, HNapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnesAMKYIJISIPHOCTD IPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIbHBIE W NEPICHAMUKYJSPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSIHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAMKYIAPHOCT  IUIOCKOCTEW: IpPU3HAK  IEPHEHAMKYJISAPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM M MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHU

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpmsma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAasi MIOBEPXHOCTh MPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMAapajulelienUIEe] 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 TpaHe
IIPaBUIbHOW nHUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKM: NPABWIbHAS IIPU3Ma U



MpaBUIbHAS MNHUPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPAMUIa W MPABUJIbHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOIPAHHUKAX: OKTAadIp,
JNOAECKAdIP U UKOCADIP.

Bbluncienre 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalv, YIJIbL.
[Inomanas OOKOBOW TOBEPXHOCTH U IIOJTHOM TMOBEPXHOCTH MPSIMON TPU3MBI,
IUIOIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TMPABUJIBHON MHUPaAMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaMUIBI.

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U MPOTUBOIOJIOKHO
HaIIpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIO0KEHUS BEKTOPOB. CBOMCTBA YMHOXEHHSI BEKTOPA HA YHUCIIO.
[ToHsATME KOMIUJIaHApHBIE BEKTOPHI. lIpHU3HAK KOMIUIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHasgs  cucrema  KOOpAMHAT B
npocTtpancTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy Bekropamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IMIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. B3zanMHoe pacronoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IIJIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaleHus: Ha TiockocTr. Pa3BépTka muwmHapa u koHyca. Cummetpust cepsl u
mapa.

O06bEM. OcHOBHBIE CcBOMcTBa 00BEMOB Teil. TeopemMa 00 o00bEMe
NPSIMOYTOJIBHOTO TMMapajiesienumneqa u cienctsus u3 He€. OO0bEM TpsMod U
HAKJIOHHOHM TPU3MBI, IIWIMHPA, MUPaMUAbl U KoHyca. O0BEM miapa M IapoBOro
CErMEHTA.

KoMOuHanun Ten BpalieHuss U MHOTOTpaHHUKOB. [Ipu3sma, BmmcanHas B
MWIMHIpP, ONHCaHHAas oOKojio uwiuHapa. Ilepeceuenue cdepsl u 1mapa ¢



miockocThio. Kacanue miapa u cdepbl MI0CKOCThIO. [loHSITHE MHOTOTpaHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJIO
BpalllCHUS.

[Inomans MOBEPXHOCTH UMIMHAPA, KOHYyCa, IUiomanas chepbl U e€ YacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
noo0HbIX ¢uryp. IlpeoOpazoBanue mnomodus, romoretus. Pemenue 3amau Ha
MJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPALICHUS: CEYEHUS LUIIMHIpA
(mapaiuielbHO M TNEPHEHAMKYJSIPHO OCH), CEYEHHUsl KOHyca (mapasuielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEpUIMHY), CEUCHHUs 1Iapa, METOJIbI MOCTPOCHUS
CEUEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHHUS, METOJ MEpPEeHOCca
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumy HaJa BeKTopamMu. BekTopHoe
YMHOXEHHUE BeKTOpoB. CBOMCTBa BEKTOPHOrO yMHOXeHUA. [IpsiMmoyronbHas
cucTtemMa KoopAauHaT B pocTtpaHcTBe. Koopnunatsl BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKUX
3aaad.

JABuKeHHs] B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OtoOpakenws. JIBMKEHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKCHHN. BuIbl JBWKEHWN: TapallyIeNbHBIA TIEPEHOC,
LEHTpaJbHAasl CHUMMETpUs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  oOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHWS PA3IWYHBIX CTPYKTYD, SBIICHUMA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe€), yMEHHE
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYecKOe BOCIIUTAHME:

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

5) pusnyeckoe BocnnuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE TUTAaHWE, COATAHCHUPOBAHHBIN PEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 HAa MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIMSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWHM [JIs1 pelieHus 3amad B o00yactu
OKpYXaloUIel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OONIECTBEHHOW  MPAKTUKW, IMOHWMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4eIoBEYeCKOW MJesATEebHOCTH, 3TaroB e¢
pa3BUTUA W 3HAYUMOCTH [UJIA Pa3BUTHUS UMBWIN3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIBbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHSATHSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATHUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHUSIX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHWs, BBHIOMpAaTh HaWOoJiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI IO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKkKe BbIABUTATD
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ undpopmaunmeii:

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

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATh WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopmM mpencraBieHus;

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

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBaTb INOJACHCHHUA I10 XOI[y peH_IeHI/IH 3a1a4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXKJIEHHS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOI TEMBI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIIUMA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.



PerynsiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE JelcTBUS

Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca W pe3ylibTaTa PEIICHUs
MaTeMaTHYECKOH 3aa4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEI;

OIICHWBATh COOTBETCTBUE Pe3ybTaTa IeIU U YCIOBUAM, OOBSCHATH TPUUUHBI
JOCTIDKCHUSI WM HEIOCTHUKEHUST PE3YJIbTATOB JICSITEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHMMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh IEJIb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeaeisiaTh
BUJIBI pabOT, JIOrOBapUBATHCH, OOCYX IaTh TMPOIECC U PE3yabTaT pabdOoThI,
000011aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHWUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSTHUSMH CTEPEOMETPUH TPHU
pelIeHrH 3a1a4 U MPOBEICHUU MAaTEeMaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AaKCMOMBI CTEPEOMETPUU U CIIEJCTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INTIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMH, CBS3aHHBIMU C yIJaMd B
IPOCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXKIY HIpsIMON U
IJI0CKOCTHIO;



CBO6OI[HO OIICpupoOBaTh NMNOHATHAMU, CBA3AaHHBIMHU C MHOI'OT'PaAHHUKAMMU,
CBOOOZHO pAaclmo3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TipuU3Ma,
NUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunen, Kyo);

KJIaCCI/I(I)I/II_II/IPOBaTB MHOT'OT'PaHHUKH, BI)I6I/IpaH OCHOBAHUA JJI51
KJIaCCI/I(I)I/IKaIII/II/I;

CBO6OI[HO OIICPUPOBATDH IIOHATHUAMU, CBA3aHHBIMHA C CCUCHHUEM
MHOT'OI'paHHHUKOB IIJIOCKOCTBIO,

BBITIOJIHATH napaJuiCibHOC, HCHTPAJIbHOC 141 OpTOroHajlbHOC
MPOCKTUPOBAHUE (PUTYP HA TUIOCKOCTH, BBIMIOJHATH MU300paKeHUsT QUTYD
Ha ITNIOCKOCTH,

CTPOUTHb CCUHCHHUA MHOI'OI'PAHHHUKOB PA3JIMYHBIMU MCTO/aMH, BBIIIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCJIATDH [iomaau HOBCpXHOCTCﬁ MHOTI'OI'PaHHUKOB (npmMa,
MUpPaMU/a), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OMEpPUPOBATH MOHATHAMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb M INUIOCKOCTb CHUMMCTPHUHU, LOCHTP, OCb M INNIOCKOCTH CHMMCTPUU
uryper;

CBO60,Z[HO OIICPpUPOBATH IIOHATHUAMH, COOTBCTCTBYIOIIMMHU BCKTOpPaM H
KOOpAWHATaM B IIPOCTPAHCTBC,

BBIIIOJIHATH I[Cf/iCTBI/I?I HaJl BEKTOpaMHU,

peuiatb 3adda4d Ha JOKa3aTCJIIbCTBO MATCMATHUYCCKUX OTHOILIEHUU U
HaxX0XXACHUEC TI'COMCTPHYCCKHUX BCIWYMH, IMPHUMCHASA HM3BCCTHBIC MCTOAbI
IIpHU PCHICHHUHU MAaTCMATUYCCKUX 3aJa4 ITOBBIMNICHHOI'O M BEICOKOI'O YPOBHS
CJIOKHOCTH,

IIPUMEHATh IPOCTEMIIME NPOTrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTCMBbI ITPH PCIHICHUHU CTCPCOMCTPHUUYCCKHX 3aaa4,
U3BJIEKAaTh, MPEOOpPa30BbIBATH W HHTEPIPETUPOBATH HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPEeACTaBICHHYIO Ha
JepTekKax U pUCYHKAX;

IIPUMCHATH INOJIYYCHHBIC 3HAHUS Ha IMPAKTHUKC: CpaBHUBATHb nu
AHAJIM3UPOBATh PCAJIBHBIC CUTYyallMH, IIPHUMCHATbL N3YUYCHHLIC ITOHATHA B
mporiecce IOWCKa pelieHrus MaTeMaTH4YeCKh  COpMYJITUPOBAHHOU
HpO6HeMH, MOJCIIMPOBATh PCAJIBHBIC CUTYAIIMM HaA A3BIKEC I'COMCTPUH,
HCCJICAOBATL IMOCTPOCHHBIC MOJACIIN C HUCIIOJIB30BAHHUCM I'COMETPHUYCCKHX
NOHATUN M TEopeM, ammapara aireOpbl, penarh MPaKTUYECKHE 3a/1ayH,
CBA3aHHBIC C HAXOXKXACHUEM I'COMETPUICCKHUX BCJIMYMUH;

HMCTb HPECACTABICHHA 00 OCHOBHBIX dTamax Pa3sBUTHA I'COMCTPHUHU KakK
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:

CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IIMUIMHIPUYECKOM,
KOHHUYECKOW U CcepuyecKkoil MOBEPXHOCTSIMH, OOBSICHITH CIOCOOBI
HOJIyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: LIUJIUHAPOM,
KOHYyCOM, c(pepoii u mapowm;

pacrmo3HaBaTh Tela BpamleHus (LUUIUHAP, KOHyC, cdepa u 1map) H
OOBACHATH CHIOCOOBI MOTYYEHUSI TE BPALLEHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALIECHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TeJl BpaIICHHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OINEpPUPOBATh MOHATHUAMM, CBA3AHHBIMU C KOMOWHAIUMSAMU TEI
BpallleHUsT ¥ MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
OMMCAaHHBIN 0K0JO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

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

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) ILIIOCKHE
YepTeX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKATh, WHTEPIPETUPOBATh M NPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJHSATH ONEPAlU HaJ BEKTOPaMU;

3a]1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPUHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUUCIEHHUE YIJI0B MEXAY MPSMbIMU
U TUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

BBINOJHATh HM300paKE€HUST MHOTOTPAHHUKOB M TeJl BpallleHUus IpH
[IapajuIeIbHOM — IIEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3€PKAIBHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30BaHus 0100,
CTPOUTh CEYEHUsI MHOTOI'PAaHHUKOB U TE€J BpAILlEHUS: CEYEHMsI LWINHIPA
(mapanenbHO U NEPHEHIUKYIISIPHO OCH), CEYeHMs KOHYca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE Yepe3 BEPIINHY ), CEUCHHUS 11apa;



MCMOJIb30BaTh METOJIbI ITOCTPOCHHSI CEYEHHUM: METOJ CJIEN0B, METO]
BHYTPEHHETO TPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

OPUMEHSTh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIIuX HECKOJBKO IIArOoB PEUIEHUs, €CIU YCJIOBUSA
MIPUMEHEHUS 3a/IaHbI B IBHOW U HESIBHOU (hopMme;

pelmarh 3ajJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKMX OTHOLICHUH U
Hax0JICHUE TEOMETPUUECKUX BEIINYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CHUCTEMBI [IPY PELIEHNH CTEPEOMETPUUYECKUX 3aaY;

MPUMEHATh  [OJYYEHHbIC  3HAHUA  HA  MPAKTHKE:  CPAaBHUBATh,
AHAJIN3UPOBATH M OLICHUBATH PEAIIbHBIE CUTYalluU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PELICHUs
MaTeMaTuyecku  c(HOpPMYJTUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBAThH
peallbHbIE CHUTYAallMd Ha $SI3bIKE T€OMETPUH, MCCIEIOBATh MOCTPOEHHBIC
MOJIEJIA C WCHOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATUH U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYSCKUE 3aJadd, CBS3aHHBIE C
Hax0XJICHUEM F€OMETPUUECKHUX BEJINYNH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHHA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3auMHOe pacnonokeHue npsmbIx B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIiyJ'IﬂpHOCTI) HNPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuKu 7 1
BexkTtops! B mpocTpaHcTBe 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIH 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u L5 1
cCUCTEeMaTu3allus 3HAHUHI
3 O06BEM MHOTOTpaHHHKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
cUCTEeMaTu3alus 3HAaHU I
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckune
padoTsbI

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIpaBWIIa N300pAKECHHS HA
PUCYHKC IIJIOCKOCTHU, MAPAJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHATHS CTEpEeOMETPUH: TOUKA, TIpsiMasi,
TUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBHjIa U300paKEeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJlJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS: TIEepeceKarouecs MIOCKOCTH,
MIePECeKAIOIINecs TpsiMasi v IIOCKOCTB;
MOJTYITPOCTPAHCTBO

[ToHsTHS: TIepeceKaroIrecs MIOCKOCTH,
MIePECeKAIOIINecs TpsiMasi v IIOCKOCTB;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603Ha4YeHUS TIPSMBIX U TIJIOCKOCTEH

10

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOpBIE TPOXOIAT Uuepe3 ux péodpa.
N300paxeHne nepecevyeHns moTyueHHbIX
IJIOCKOCTEM. PackpaimmBanie mOCTPOSHHBIX
CeueHUM pa3HbIMU I[BETAMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOpBIE MTPOXOAT uepe3 ux péodpa.
N3006paxeHne nepecevyeHns MoaTyueHHbIX
IJIOCKOCTEM. PackpalmmBanie mOCTPOCHHBIX
CeueHUM pa3HbIMU [[BETAMU

12

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOpBIE TPOXOIAT Uuepe3 ux péodpa.
N300paxeHne nepecevyeHns moTyueHHbIX
IJIOCKOCTEH. PackpalmmBanie mOCTPOCHHBIX
ceueHuu Pa3sHbBIMH IBETAMU

13

N3o0pakeHue ceueHnit mupaMubl, Kyoa u
MIPU3MBI, KOTOpBIE MTPOXOAT uepe3 ux péodpa.
N300paxeHue nepecevyeHns MoTyueHHbIX
IJIOCKOCTEM. PackpalmmBanie mOCTPOCHHBIX
ceueHuu Pa3sHbBIMH IBETAMU

14

Merton cnenoB 1uisi HOCTPOCHUS CEUYECHHI




15

Meroa cnefoB Asisi MOCTPOEHUS CEYEHUHN.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

16

Mertopa cieqoB /Uit HOCTPOCHUS CEUEHU.
CBolicTBa niepece4eHn MPsSIMBIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamuae, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX qepTencel‘/’I U 3aIlliCh HI1aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTenceI‘i U 3aIlliCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTeXKel U 3aluch 11aroB
MOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MPOIMOPLMOHANBHBIX oTpe3kax. [lomobue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUEeHHUSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN




23

KonTpomnbHas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsmMbIX B
npoctpancTBe. CKpenMBaromuecs npsmbie.
[Tpu3HAKK CKPEIMBAIOMIUXCS MIPSIMBIX.
[TapannensHbie TpsSMbIE B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUHU U
€AVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NMPSIMOMU, MTPOXOAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIEH HAa JaHHOU
npsMoi. JlemMma o nepecedeHun
MapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapamtensHOCTB TpeX HpsAMBIX. Teopema o
TpEX mapauIeNIbHBIX NpAMBIX. Teopema o
CKPELIUBAOIIUXCS MPSMBIX

27

[TapannensHoe poekTrpoBaHue. OCHOBHBIE
CBOICTBA NapauIEIbHOTO IPOEKTUPOBAHMSL.
N300pakenue pasHbIx Guryp B
NapajuIeIbHOMN IIPOEKIIUU

28

[lenTpanbHas npoekus. Yo ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXITY
MpsAMBbIMHA

29

3amaun Ha JOKa3aTeIbCTBO U MCCICI0BaHNE,
CBSI3aHHBIC C PACITOJIOKEHUEM TPSMBIX B
MIPOCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD MIPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
MapaAJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.
CgolicTBa mapajuieIbHOCTH PSIMOU U




IIJIOCKOCTH

31

I'eomeTpuueckue 3a/1aun Ha BBIYHUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHne cedeHns, MPOXOJALIETO Yepes3
JAHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJuIeJIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

33

[TapannenpHas IpoeKUus, IPUMEHEHUE s
MTOCTPOCHHUSI CEUEeHU Ky0a u
napaenenunena. CBoicTBa
napajjiejicnmicaa U NIpu3mMabl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIeIbHOCTH JBYX TUIOCKOCTEH

35

Teopema o0 napaieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIH.IGfI
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX IEPECEUEHUs IPU
IIEPECEUEHUH JIBYX NapaljIeNIbHbIX
IJTIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MJIOCKOCTEN: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUEHHBIX MCKAY NapalyICIbHbBIMUA
TUIOCKOCTSIMH; O TIEPECCUCHHH TPSIMOI ¢
ABYMSI TTapaIeIbHBIMH TNIOCKOCTSIMH




[ToBTropenue: Teopema [Tugaropa Ha

38
IIJIOCKOCTH

39 ITIoBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CRoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienenuneaa

A1 Brruucnienue uiMH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM IapajuieenuIie e
IlepneHUKYISAPHOCTD NPSMOM U IJIOCKOCTH.

42 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH
[TeprieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTH.

43 [Ipu3Hak nepneHauKyISIPHOCTH TIPSMON U
IJIOCKOCTH
Teopema 0 CylIeCTBOBaHUHU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 II1nockoCcTH ¥ EpIEHANKYIISIPHBIE UM
MPsIMBIE B MHOTOI'PAaHHHUKAX

46 II1nockoCcTH U EPIEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

47 [Tepnienaukynsip u HakinoHHas. [loctpoenue
MEPIEHIUKYISIPA U3 TOUYKH Ha MPAMYIO

43 Ilepnennukynsap u HaknoHHas. [loctpoenue
MEPIEHIUKYISIPA U3 TOUYKH Ha MPAMYIO

49 Teopema o Tpéx nepneHaUKyIsIpax (mpsmas

u oOpaTHast)




Teopema o Tpéx nepneHAuKyIspax (mpsamas

50 u oOpaTtHas)

51 YTroia Mexay CKpelUBAarOIUMUCS PSIMBIMU

5 [Touck neprneHuKyIIPHBIX MPSIMBIX C
MTOMOMUIBIO MEPIIEHIUKYISIPHBIX TUIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenunii kyoa, MpU3MBI,

54 MPaBWILHON MUPAMHJIBI C IOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU
[TocTpoenue ceuenunii kyoa, MpU3MBI,

55 MPaBWJILHON MTUPAMHJIbI C TOMOIIBIO
OpTOTOHAJIBLHOW MPOEKIIUU
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTy. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHaAuKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUH

58 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUM OT TOUKH JI0 MIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOUKH JI0 MIIOCKOCTH
CriocoObl OIYCTHTD MEPIICHAUKYIISAPHI:

60 CUMMETpPHUS, CABUT TOUYKH 110 MapAIICIIbHON
IpsIMOI

61 CaBur no HenapauieIbHOW IPsMOH,
W3MEHEHUE PACCTOSHUI

6 Kontponbnas padota "B3zanmuoe

pacrojoKeHue MPSMBIX U TIIOCKOCTEH B




nmpocrpaHcrae”

63

[ToBTOpEHME: Yyroa MexXAy NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: YyTOI MEKITY
CKPEILMBAIOINMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

reOMeTpI/I‘IeCKI/Ie MCTOJBbI BEIYUCIICHUSA yIJia
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[Tepnienaukynsipubie maockoctu. CBOMCTBA
B3aMMHO IEPIECHANKYJIPHBIX INIOCKOCTEN

68

[Ipu3Hak nepneHIuKyISIPHOCTH TIIOCKOCTEN;
TeopeMa O MPsIMO MepeceyeH sl IByX
IJIOCKOCTEH NEPIEHIUKYIISIPHBIX TPEThEU
MJI0CKOCTH

69

[IpssMoyTonbHBIN Mapajuenenunesn; Kyo;
U3MEpEHUs, CBOMCTBA IPAMOYTOJIBHOTO
napajuiesienuneaa

70

Teopema o auaroHanu NpsIMOYIrOJIBLHOIO
napajuleJIenUIe a U CIEICTBUE U3 HEE

71

CrepeoMeTpuuecKre U NPUKIIAIHbIC 3aJa4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX U IIOCKOCTH

72

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napajuieNibHbIe MJIOCKOCTH B CTaHIaPTHBIX




MHOT'OrpaHHUKax

[Tapa mapannenbHBIX MJIOCKOCTEN Ha
CKpCHIMBAOIHNUXCA NPSAMBIX, PACCTOAHUC

73 MEXy CKPEIIUBAIOUIUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUSIX

74 PaccrosiHue OT TOUKM 10 IVIOCKOCTH,
paccTostHuE OT MPSIMOM J0 MIOCKOCTH
Brrunciienne paccTosSHUI MEXTY

75 CKPEIIMBAIOIIMMUCS MPSIMBIMU € TTOMOIIBIO
MEePIEHUKYISIPHON IIJIOCKOCTH
TpéxrpaHHblil yroj, HEpaBeHCTBA AJIs

76 TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOpPEMBI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOIO yTiIa

77 DneMeHTHl CPepruIecKoil reoMeTpuu:
reoJIe3N4eCcKue JIMHUU Ha 3eMJie

78 Kontponbnas padota "Y1l u pacctossHus"

79 CucremaTtu3zanus 3HaHul "MHOrorpaHHUK U
€ro AJIEeMEeHTHI"

20 [Tupamuna. Bunsl nupamuy. [lpaBunbnas
nvpamuaa

21 [Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI.
[IpaBunbHas npuzma

22 [IpssMo#t napaenenunes, NpsMoyroIbHbIN
napaiesienumnes, Kyo

23 Brinmykisie MHOTOrpanHuku. Teopema
Diinepa

84 Brinmykibsie MHOTOrpanHuku. Teopema




Olinepa. [IpaBunpHbIE U NOTYNIPAaBUIIbHBIE
MHOTOTPaHHUKHU
85 KonrtponbHas pabora "MHOrorpaHHUKH" 1
26 [TonsiTHe BekTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBuno mapasenenumnena 1
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
91 PaznoxeHnue BekTopa 1o 6a31/1c3u/ TpEX 1
BEKTOPOB, HE JIeXKAIUX B OJHON MIOCKOCTH
92 CkansipHoe Npou3BeICHUE 1
93 Brruncnenue yria Mex1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimme 3aa4u ¢ BEKTOpaMU 1
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimme 3aa4u ¢ BEKTOpaMU 1
98 O06o01eHne 1 cucTeMaTu3alus 3HaHUK 1
99 O0001IeHre U cUCTeEMaTU3aIis 3HAHUI 1
100 HToroBast KOHTpOJbHAs paboTa 1
101 HToroBasi KOHTpOJbHAs paboTa 1
102 O0001IeHrEe U cUCTEMaTU3aIis 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoTsI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToTOpenue Tembl "KoopauHaTel BEKTOpa
Ha IJIOCKOCTH U B IPOCTpaHCTBE"

[ToBTOpenue tems! "CxkansipHoe
MPOU3BEJECHNUE BEKTOPOB"

[ToBTOpenue Tems! "Boruncienue yria
MEXly BEKTOpaMH B IIPOCTpaHCcTBE"

IToBTOpeHue Tembl "YpaBHEHHE TPSIMOM,
MPOXOJIAILIEH uepe3 ABE TOUKU"

YpaBHEHHE MIOCKOCTH, HOPMaJb,
ypaBHEHHUE TIJIOCKOCTH B OTPE3Kax

YpaBHEHHE MIIOCKOCTH, HOPMaJb,
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

BektopHoe npousBenenmne

JInHeliHbIC HEPABEHCTBA, JIMHEHOE
IIPOrpaMMUpPOBaHUE

JIvuHeitHbIe HEpaBEHCTBA, JTUHEITHOE
porpaMMupOBaHUE

10

AHaJIUTHYECKHE METO/IbI pacuéTa yria
MEXy PSMBIMH B MHOTOI'paHHHKAaX

11

AHaNMTUYECKHE METO/IbI pacyéTa yria
MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHUKAX

12

dopmysa pacCTOSIHUSI OT TOUKH J10




IJIOCKOCTH B KOOpAHUHATAX

HaxoxaeHnne paccTosiHulA OT TOYKHU 10

13
TUTIOCKOCTH B KyOe

14 HaxoxaeHnne paccTostHUNA OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KonTtponbHas pabora "AHanutuueckas
reoMeTrpus"

16 CeueHust MHOTOTPAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKH

17 CedeHuss MHOTOTPaHHUKOB: METO/I CIEA0B
CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE

18 IUIOCKOCTH, ITEPECEUEHUS IPAMBIX U
IJIOCKOCTEN

19 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
napajuieiabHble CEYEHUs

20 [TapannenbHble TPsIMbIE U TNIOCKOCTH:
pacuéT OTHOLIECHMI

21 [TapannenbHble TPSIMBIE U TNIOCKOCTHU: YTJIbI
MEXAY CKPEIMBAIOIIMMUCS MPSIMBIMU
[leprieHquKyNIApHBIE TPSIMbIE U TNIOCKOCTH:

2 CTaHJapTHbBIE Mapbl MEPHIEHAUKYISPHBIX
MJIOCKOCTEH U MPSAMBIX, CAMMETPUU
MHOTOIPAaHHUKOB

3 [leprieHquKyNIApHBIE TPSIMbIE U TNIOCKOCTH:
TeopeMa O TpeX MepreHANKYIIpax

24 [lepnienquKysipHBIE MIPSMBIE U TUIOCKOCTHU:
BBIUMCJICHUS IJTUH B MHOTOI'PaHHUKAX

25 [ToBTOpEeHue: MIOLMAAN MHOTOYTOJIbBHUKOB,




(dbopMyITBI TSI TTOMIAACH, COOOpaKEHUS
rmogoous

26

[ToBTOpEHUE: MIOIAId MHOTOYTOJIbHUKOB,
(dbopMyITBI TSI TTOMIAACH, COOOpaKEHUS
mog00ust

27

[ToBTOpEHME: MIIOMNIA I MHOTOYTOJIbHUKOB,
bopMyIIBI IS TUTOIIAACH, COOOpaKEeHUS
noxooust

28

[Imomaan cedyeHnii MHOTOTPaHHUKOB:
TJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 1001

29

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IUIONIAIN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O 100Ms

30

KonTtponsnas padora "[loBTopenue:
MHOTOT'PaHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

31

O06BEM Tenma. O6BeM IPSIMOYTOIILHOTO
napasuieNienumne1a

32

3amaun 00 yaABOCHUH Ky0Oa, O KBaJApaType
Ky0a; O TPUCEKIINH yIia

33

CrepeoMeTpHYecKHe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MIPSIMOYTOIIBHOTO
napajuiesenurnesa

34

[Ipuxknaguelie 3a1a4n, CBI3aHHBIE C
BBIUKCIICHHEM 00BbEMA MPSIMOYTOILHOTO
napasuiesienuIe1a

35

O0BEM TIPSIMOI PU3MBI




CrepeoMeTpHUECKHE 3aJa41, CBA3aHHBIE C

36 BBIUMCJIEHHEM 00BEMOB MPSIMOI MPU3MBI

37 [IpuknanHbie 3a1a4u, CBsI3aHHBIE ¢ 00BEMOM
IIPSIMOM TIPU3MBI
Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO

38 onpenenéHHoro uuaterpaiga. Oopém
HaKJIOHHOM TIPU3MBI
Boruncnenue 06bEMOB TeI ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaiga. Oopém
ApaMUbI

40 dopmyna 06béMa mupamubl. OTHOIIEHUE
00BEMOB MMUPaMHJL C OOLIUM YTIIOM

A1 ®dopmyna o0bEMa mupamuel. OTHOIIICHUE
00BEMOB MMUPaMH/L C OOLIUM YTIIOM

4 CrepeomeTpuuecKkue 3a/1a4u, CBI3aHHBIE C
00BEMaMU HAKIIOHHOM MPU3MBbI

43 CrepeomeTpuyuecKue 3a/1auu, CBI3aHHBIE C
00BEMaMU THpaMUIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
PU3MBbI

45 [Tpuknagueie 3agaun 1mo Teme "OO0BbEMBI
Ten", CBSA3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Tpumenenne 00bEMOB. Brruncienue
paccTosiHUSA JI0 TIOCKOCTH

47 KonTtponbnas padora "O0bEM
MHOTOTrpaHHHKaA"

48 [Hunuaapudeckas MOBEPXHOCTD,




o0Opa3yromue MUINHIPUISCKON
HIOBEPXHOCTH

unuanap. [psamoi KpyroBou HUIUHAD.

49 [Inomane moBepxXHOCTH LWIIMH]pA

50 Konunyeckasi moBepXHOCTb, 00pa3yromniye
KOHUYECKOU moBepXxHocTH. KoHyc

51 CeueHue KOHYca IIOCKOCTHIO,
NapajyIeIbHOM MIOCKOCTH OCHOBaHUS

5) Yceuénnslii konyc. M300paxkeHre KOHYCOB
U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOWM MOBEPXHOCTH M MTOTHOM
MIOBEPXHOCTH KOHYCa

54 [Tnomaae OOKOBOM MOBEPXHOCTH U MOTHON
MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

55 JI0Ka3aTeIbCTBO U BEIUHCIICHHE,
MOCTPOEHUEM CEUEHUN MUINHAPA, KOHyCca
CrepeomeTrpuueckue 3a1a4u Ha

56 JIOKa3aTeIIbCTBO U BEIUHCIICHHE,
MOCTPOEHUEM CEUEHUHN MUINHAPA, KOHYyCca

57 [IpuknagHeie 3a1a4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknanuelie 3a7a4n, CBsI3aHHbBIE C
UUATUHAPOM

59 Cdepa u map
[Tepeceuenue cdeps! u mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl maockocTsio. Bua n

HN300pakeHHE mapa




61

[epeceuenue chepsl 1 mapa ¢ IIOCKOCTHIO.
Kacanwue mapa u cdepsl mmockocTsio. Bua n
HN300pakeHHE mapa

62

VYpasuaenue chepsl. [Lnomans cheps u eé
yacTeu

63

Cummetpust chepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JT0KA3aTeNbCTBO U BHIYUCIIEHUE, CBSI3aHHBIE
co chepoii u mapom, MOCTPOCHUEM UX
CEUYEHUM TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
J0Ka3aTCJIbCTBO U BBIYUCICHHUC, CBA3aHHBIC
co chepoii U mapom, MOCTPOCHUEM UX
CEUYEHUM TIIOCKOCTHIO

66

[Ipuxiagnaelie 3a1auu, CBsI3aHHBIE CO chepoit
U I1apOM

67

[ToBTOpECHME: OKPY)KHOCTH Ha TIIOCKOCTH,
BBIYMCJICHHS B OKPY>KHOCTH, CTaHapTHBIC
nmonoous

68

Paznnunable KOMOMHAIIMK TEJT BPAIICHHS 1
MHOTOT'PAaHHUKOB

69

3anaun o reMme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

70

3agaun no teme "Tena U MOBEPXHOCTH
BpanieHus"

71

KoHnTtponbHast pabota "Tena u moBepxHOCTH
BpaieHus"

72

O0béMm unuHIpa. Teopema 06 00bEMe




MMpAMOTo MUJIMHApPA

73

Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO
onpeaenéuHoro uurerpaita. O0bpEM KoHyca

74

[Tnomaau GOKOBOM M MOTHOM MMOBEPXHOCTH
KOHycCa

75

CrepeoMeTpHUECKHE 3aJa41, CBA3aHHBIE C
BBIUKCIICHHEM 00bEMOB IIMIIMH/PA, KOHYCA

76

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1
MJI0IA I TOBEpXHOCTEN Ten"

77

O0bEM 1apa u mapoBoro cekropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrtepeoMeTpHUuecKUe 3aJa4l, CBI3aHHbIE C
BbIUKCJIEHHEM 00BEMOB I11apa, HIapOBOTO
CErMEHTA U IIapOBOI'0 CEKTOpa

78

[Tpuknagaeie 3agaun 1o Teme "O0BbEMBI
Ten", CBSI3aHHBIE C 00BEMOM I1apa u
miomaaso cepbl. COOTHOMIEHUS MEKITY
TJIOMIA MU TTOBEPXHOCTEH U 00bEMaMK
MOIOOHBIX TEI

79

[TogoGHBIC TENa B TPOCTPAHCTBE.
N3menenune o0bEMa mpu mo100mm.
CrtepeoMeTpHuecKUe 3aJaul, CBI3aHHbIE C
BBIUKCJIEHHEM 00BEMOB TeJl U TUIOIIAAEH
MTOBEPXHOCTEN

80

Kontponbnas padota "[lmomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"

81

JIBrokeHus npoctpancTBa. OTOOpakeHusl.
JBuxenust u paBeHCTBO (uryp. OO0rue




CBOMCTBA IBMKEHUN

82

Buabl nBukeHMil: napauienbHbINA TEPEHOC,
I_IGHTpa.HBHaSI CI/IMMeTpI/IH, 3€pKaJIBHa$I
CUMMETpHUs1, IOBOPOT BOKPYT IIPSAMOI

83

[IpeobpazoBanus momodwus. [Ipsmast u cdepa
Ditnepa

84

FGOMeTpI/IquKHG 3ala4yv Ha MPUMCHCHUC
JBHXCHUA

85

KonTtponpHas padora "BekTops! B
npocTpaHcTse”

86

O6o06maromee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 kmaccos,
cucremaTtusanus 3Hanuil: "[lapamienbHoCTh
NPSIMBIX U MIJIOCKOCTEN B pocTpaHCcTBE"

87

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reometpun 10—11 kmaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocTpaHcTBe"

88

Ob6o6maromee nosropenue 11 noHATU U
MeTo10B Kypca reometpun 10—11 kmaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocTpaHcTBe"

89

Ob6o6maromee nosropenue 11 noHATUH U
MeTo10B Kypca reometrpun 10—11 kmaccos,
cucremarusanus 3Haguii: "O0bseM
MHOTOTpaHHUKA"

90

Ob6o6maromee noropenue 11 noHATU U
MeTo10B Kypca reomerpun 10-11 knaccos,




cucreMarusarnus 3Hanui; "O0beM
MHOTOTpaHHUKA"

91

Ob6o6maromee noropenue 11 noHATU U
MeTOo10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[nomann
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

92

O6o06maromee moBTopeHue 11 moHITHI 1
MeTOJ10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[Inomann
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

93

HroroBast kKoHTpOIbHAs paboTa

94

Hrorosas kKoHTpoJbHASA paboTa

95

[ToBTOpEHME, 0000IICHUE U
cucTeMaTu3alus 3HaHu!

96

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHA

97

Wcropus pa3BuTUs CTEPEOMETPUU KAK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Wcropus pa3BuTUs CTEPEOMETPUU KAK
HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX




HWHXKCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHA CTEPEOMETPUH KaK
101 HAyKU U €€ pojib B PA3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
102 HayKH U €€ pOoJib B pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102







YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

['eometpus, 10-11: yaeb. 1y o61mieo6pazosat. yupexaenuid. JI.C.AtanacsH,
B.®.byrty30s, C.b.Kagomiues u ap. -M.: [Ipocsenienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

['eometpus, 10-11: yaeb.1y1s o61mieo6pazosat. yupexaenuid. JI.C.AtanacsH,
B.®.byry308, C.b.Kagomues u ap. -M.: IIpoceeuienue

Martematuka. ['eomerpust; yriyonenHoe oOyuenue, 10 kinace/ Mep3msik AT,
Homuposckuii [1.A., [TonsikoB B.M.; noxa penakuueii [logonsckoro B.E.,
OO0111eCTBO C OTPaHMYCHHONW OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-T'PA®y»; AkunonepHoe obmiectBo «M3narensctBo «IIpocseiienne»

Marematuka. ['eomerpus; yrinyonaenHoe ooyuenue, 11 kimace/ Mep3sik AL,
Homwuposckuii [.A., ITonsikoB B.M.; nox penakiueii [logonsckoro B.E.,
OO011eCTBO C OTPAHUUYECHHON OTBETCTBEHHOCThIO M3 1aTeNbCKUM LIEHTP
«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3natensctBo «IIpocsemnieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=16
http://school-collection.edu.ru/catalog/rubr/?subject[0]=18
http://school-collection.edu.ru/catalog/rubr/?subject%5B%5D=18 http://school-
collection.edu.ru/catalog/rubr/?subject%5B%5D=18



https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=16
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=18
http://school-collection.edu.ru/catalog/rubr/?subject%5B%5D=18
http://school-collection.edu.ru/catalog/rubr/?subject%5B%5D=18
http://school-collection.edu.ru/catalog/rubr/?subject%5B%5D=18
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