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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHErO
oOuiero o0pa3oBaHus, Tak Kak 00OECIIEYNBAET BO3MOYKHOCTh U3yUEHUs TUCLHUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTM M MPEIMETOB T'YMAaHUTAPHOIO ILMKJIA.
[Tockonmpky  JIOTHYECKOE€  MBIIUICHHE,  (QopMUpyeMOe  THpH  H3YYCHUU
00y4JarIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
WCIIONB3YIOTCS IIPU PEIICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOoinéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW OOydaroluxcs Ipu
W3YUYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obmactu «MaremaTuka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCHEIHOTO NMPOPECCUOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMH 3a7auaMu Kypca T€OMETPpUU Ha YriayOJIEHHOM YpOBHE,
pacCIIMPSIONINMH U yCUIIUBAIOIIUMH KypC 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacUIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KyJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBSA3H FT€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJENSIX, MO3BOJISIIOUIMX ONMCHIBATH M HM3y4daThb
pa3HbIE SBJICHUS OKPYIKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO aIapara no pasiaeiny
«CtepeomeTpus» yueOHOro Kypca reOMETpuUH;

(GopMUpOBaHHE  YMEHHUS  BJIAJIETh  OCHOBHBIMM  IOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHHs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHHUS pacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpE MHOIOTPaHHUKHM M Teja BpalICHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

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

(opMHUpOBaHNHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUSI UX MPUMEHATH, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



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

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

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

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

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

[Tepexon kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

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

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

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



COJAEPKAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHoe pacnosiokeHrne MNpsMbBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble M CKpelMBaroImuecss npsMmble. [Ipu3Hakm cxpemmyBaromuxcs
npsmbIX. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NAapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD IPIMON
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAaHUE, N300pakKeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOIO MNpPOEKTUpoBaHus. M3o0pakeHue
buryp B nmapayuieqbHON MPOEKIUU. YTIbl C COHANPABIEHHBIMH CTOPOHAMHU, YTOJI
MEXIy NPSAMBIMH B IPOCTPAaHCTBE. IlapaienbHOCTh IIIOCKOCTEN: NapajljiebHbIe
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
OPOCTPAHCTBEHHbIE (GUTYphl Ha IUIOCKOCTHU: TETpaj’ap, MNapajuleNenumnen,
MMOCTPOEHUE CCUCHUM.

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

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

MHororpaHHuKHU

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



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

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

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

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

11 KJIACC

Tesa Bpalenus

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

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

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



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

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

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

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

JABHKEeHUS B MPOCTPAHCTBE

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHUICKOro  oOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PDYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

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

4) acTeTH4YecKOe BOCIIUTAHME:

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

5) pusnyeckoe BocuTaHue:

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

6) TpynoBOE BoCIUTAHME:

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



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

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAHUE BJIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HA TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpY>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYIKAKOIIEH CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

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

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

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

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

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

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

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

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

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



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

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

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

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

Pa6ora ¢ undpopmaunmeii:

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

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

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

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

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

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

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

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



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

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

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

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

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

CoBMmecTHAasI 1eATEIbHOCTD:

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

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

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyYuTCs:

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

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

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

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

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



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

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1IaccuUKaIlnu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

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

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

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

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

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

e BBINOJHSATH ICUCTBUA HAJ BEKTOPAMU;

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

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

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

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

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

K koniy 11 kiacca oOyyaronuiicss HAy4uTCs:



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

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIAMH BpAILEHUS: LIUJIUHAPOM,
KOHYCOM, c(pepoil u mapom;

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

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

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

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

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

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

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAlU HaJ BEKTOPaMU;

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

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



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

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

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

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

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

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMMbl Bcero Kontpoabnpie  TMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 BBenenue B crepeoMeTpuio 23 1 0
) B3anMHOe pacmoioKeHue NpsMbIX B 6 1 0
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 2 0 0
IIPOCTPAHCTBE
4 [lepneHquKyASPHOCTD NMPSAMBIX U )5 | 0
IJTIOCKOCTEM B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 1 0
MHoOrorpaHHuKu 7 1 0
BekTopsl B mpocTpaHcTBE 12 1
8 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 ) 0
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoubusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI 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 MOBEPXHOCTH U OOBEMBI 9 1
KPYTIBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
cUCTEeMaTu3alus 3HAaHU I
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIpaBUIIa N300pAKECHHS HA
PUCYHKE IIOCKOCTH, MTapaJlIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHATHS CTEpEeOMETPHUH: TOUKA, TIpsMasi,
TUIOCKOCTh, POCTPaHCTBO. OCHOBHBIE
MpaBujIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MAapaJIJICIIbHBIX PAMbBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHS: TIEepeceKarouecs MIOCKOCTH,
MIePECeKAIOIINecs TpsiMasi v IIOCKOCTB;
MOJTYTIPOCTPAHCTBO

[ToHsTHS: TIepeceKaroluecs MIOCKOCTH,
MIePECeKAIOIINecs TpsiMasi v IIOCKOCTB;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHuKH, U300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HuX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O603Ha4YeHUS IPSMBIX U TIJIOCKOCTEH

10

Kontponbnas padota Nel o reme
" AKCHOMBI cTepeoMeTpun"”

11

N300pakeHne ceueHuil nmupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT YE€pe3 UX
pEbpa. M3o0pakeHne nepecedeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOSHHBIX CEUCHHUH Pa3HBIMH IIBETAMH

12

N300pakeHne ceueHuil nmupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT YE€pe3 UX
pEbpa. N3o0pakeHne nepecedeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH IIBETAMH

13

N300pakeHne ceueHuil nmupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT YE€pPEe3 UX
pEbpa. N3o0pakeHne nepecedeHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOSHHBIX CEUCHHUI Pa3HBIMH IIBETAMH

14

Meton cieoB uisl IOCTPOEHUS CEUEHU I

15

Merton cnenoB yisi TOCTPOCHUS CEUCHU.
CaoiicTBa nepeceyeHnid MpSIMbIX U
IIOCKOCTEN




16

Meroa cnefoB Ajisi MOCTPOEHUS CEUYEHUH.
CaoiicTBa nepeceyeHnid MPSMbIX U
IIJIOCKOCTEN

17

[Toctpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXEH U 3aMKCh 111aroB
MTOCTPOEHUS

18

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEpPTEXEH U 3aMKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceueHnunii B mupamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX ‘IepTe)KGI\/'I M 3a11MCh 111aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX ‘IepTe)KGI\/'I M 3a11MCh 111aroB
MOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MPOIOPLMOHANBHBIX 0Tpe3kax. [logobue
TPEYrOJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacdeTsl B ceUeHHUAX Ha
BBIHOCHBIX 4epTexkax. McTopus pazBuTus
TJITAHUMETPUH U CTEPEOMETPUH

23

KonrtponsHast padora Ne2 o reme
"Ceuenus"




24

B3anMHOe pacmnosioKeHue NpsMbIX B
npoctpaHcTBe. CKpeluBaroIuecs npsmble.
[Tpu3HAKK CKPEIMBAIOIINUXCS MPSIMBIX.
[TapannenbHble NpsMble B IPOCTPAHCTBE

25

Teopema 0 CyIl1IeCTBOBAHUHU U
€AVMHCTBEHHOCTH IIPSIMOM IapajuleIbHON
JTAHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIEH Ha JaHHOU
npsaMoii. Jlemma o nepeceyeHuu
MapaJuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamtenpsHOCTB TpeX MpsMBIX. Teopema o
TpEX NMapajuIeIbHBIX IPAMBIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

27

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA NapAJIIEIBLHOTO
npoeKTupoBanus. M3o00paxeHnne pa3HbIx
¢buryp B napajieabHON NPOEKIUU

28

[MenTpanbsHas nmpoekuus. YToi ¢
COHAIIPaBJIEHHBIMH CTOPOHAMH. YTOJI
MEXy IpSIMbIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIeJOBaHUE, CBSI3aHHBIE C
pacIoIOKEHUEM HPAMBIX B IIPOCTPAHCTBE

30

[ToHsTHA: MapaIEeTbHOCTh NPSIMOU U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeNbHOCTH MPSIMON U TNIOCKOCTH.
CaolicTBa napamieabHOCTU IPSIMON U
IJIOCKOCTH

31

reOMeTpI/I‘IeCKI/Ie 3aJa4M Ha BBIYHCJICHUEC U




J0Ka3aTeIbCTBO, CBSI3aHHBIC C
MapajuIeIbHOCTHIO IPSIMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE

32

ITocTpoeHue ceyeHus, IPOXOASILEro Yepes
JAHHYIO MIPSIMYIO HA YEpTEkKe U
[apaJuIeJIbHOTO APYrou npsMon. Pacyér
OTHOILICHUHN

33

[MTapannenbHas NpoeKIMs, TIPUMEHEHUE TS
MOCTPOCHHSI CeueHuil KyOa u
napauienenumnena. CeoncTaa
napaiesienune1a 1 mpu3Mbl

34

[TapannensHble mockocTH. [Ipu3Haku
napajiyicJIbHOCTH IBYX MJIOCKOCTEH

35

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IJIOCKOCTH U CIIE/ICTBUS U3 HEE

36

CaolicTBa napajuieNbHBIX IJIOCKOCTEM: O
MapajuIebHOCTH MPSIMBIX IIEpECceueHus Mpu
MepeceyeHn  IByX MapajjiesIbHbIX
IJTIOCKOCTEH TpeThen

37

KonTtponsHas pabora Ne4 o reme
"TlapaisienbHOCTH MPSAMBIX U TIJIOCKOCTEN B
npoctpaHcTae"

38

[ToBropenue: Teopema [Tugaropa Ha
TUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA




CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO

40 napajuienenunena

A1 Brruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJILHOM TapasuiefienuIe/e
[leprieHAMKYIAPHOCTH MPAMOUN 1

42 II0CKOCTH. [Ipu3HaK neprneHanuKyIsspHOCTH
MPSAMON U TJIOCKOCTH
[leprieHAMKYIAPHOCTH MPAMOUN 1

43 II0CKOCTH. [Ipu3HaK neprneHanuKyIsspHOCTH
MPSAMON U TJIOCKOCTH
Teopema 0 CylIeCTBOBAHUHU U

44 €UHCTBEHHOCTH MPSIMOM, IPOXOIALLEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [1nockoCTH M NEPIEHIUKYIIIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

46 [InockocTH U neprneHIuKyYJIIpHbIE UM
MPsIMBIE B MHOTOI'PAaHHUKAX

47 Ilepnennukynsap u HaknoHHas. [loctpoenue
MEPIEHIUKYISIpa U3 TOUKH Ha NPSIMYIO

43 Ilepnennukymnsap u HaknoHHas. [loctpoenue
MepHeHUKYIsIpa U3 TOUKH Ha NPSIMYIO0

49 Teopema o Tp€x nepHneHANKYIAPAX
(mpsimast u oOpaTHas)

50 Teopema o TpEX nepHneHAUKYIAPAX
(mpsimast m oOpaTHas)

51 Yron Mexay CKpeluBarOIUMUCS

MpsAMbIMHA




ITouck nepreHMKyJIIpHBIX IPSIMBIX C

32 MTOMOMUIBIO MEPIEHIUKYISAPHBIX TUIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenunii kyoa, MpU3MBI,

54 MPaBWILHON MTUPAMHJIBI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIIUU
[TocTpoenue ceueHuit kyoa, IpU3MBbI,

55 MPaBWILHON MTUPAMHJIbI C TOMOIIBIO
OPTOTOHAJILHOW MPOEKIIUU
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO

56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyISPHOCTH PSMON U
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUHI

58 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUM OT TOYKH JI0 MIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUI OT TOUKH JI0 IIJIOCKOCTH
CriocoObl OMYCTUTh HMEPIEHANKYISPHI:

60 CUMMETpPHUS, CABUT TOYKH 110 MapAIICIIbHON
IpsIMOI

61 CaBur no HenapauieIbHOW IPsMOH,
W3MEHEHUE PACCTOSHUI
KonrtponsHas padora Ne4 o reme

62 "[lepneHAUKYIAPHOCTD NPSAMBIX U
IJTOCKOCTEH B MpoCTpaHCcTBE"

63 IToBTOpEHME: YrOa MEKAY MPSIMBIMU Ha

IJIOCKOCTH, TPUTOHOMCETPUA B




IIPOU3BOJILHOM TPEYIOJIbHUKE, TEOpEMA
KOCHHYCOB

64

IToBTOpEHME: Yyroi MexIy
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckue METObl BEIYUCICHUS
yrila MeXIy MPSIMBIMU B MHOTOI'paHHUKAX

66

JByrpanubiii yroj. CBONCTBO JUHEUHBIX
YIJIOB IBYT'PaHHOTO yrIJia

67

IlepnenaukynspHble miaockoctu. CBoiicTBa
B3alMHO NEPIEHIUKYIISIPHBIX TUIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyISIPHOCTH
IJIOCKOCTE; TeopemMa o0 MpsiMOi
[IEPECEUYCHUS ABYX IIJIOCKOCTEH
NEPIEHIUKYISIPHBIX TPEThEN INIOCKOCTH

69

[IpsiMOyTONBHBIN MapasuIeNenume; Kyo;
U3MEpEeHUsl, CBOMCTBA IPSIMOYTOJIILHOTO
napajuiefenumneaa

70

Teopema o auaroHanu NpsIMOYIrOJIBHOIO
napajiesIenuIesia u ClIeCTBUE U3 Heé

71

CrepeomeTpruecKke 1 NpUKIaJIHbIC
3aJlaud, CBS3aHHBIC CO B3AMMHBIM
PACIIOJIOKCHUECM MIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHIAPTHBIX
MHOT'OTpaHHUKAX

73

[Tapa mapannenbHBIX MJIOCKOCTEN Ha
CKPEIMBAOIINXCS MPSAMBIX, PACCTOSIHHUE




MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYaIUAX

PaccrosHue oT TOUKH A0 IIIIOCKOCTH,

[y paccTostHUE OT MPSMOM J0 MIOCKOCTH
Brrunciienue paccTOSTHUN MEXITY

75 CKPEIIMBAIOIIMMUCS TPSIMBIMHU C TIOMOIIBIO
MEePIEHIUKYISIPHON IITIOCKOCTH
TpéxrpanHsblil yroyi, HEpaBEHCTBA AJIst

76 TpexrpanHbixX yrioB. Teopema [Tudaropa,
TEOpPEMBI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yTJIa

77 DNeMeHTHI CPepUIECKO TeOMETPHH:
reoJIe3N4eCKue JIMHUMU Ha 3eMIie

73 KonrtponsHast pabora Ne5 o treme "VYrisl u
paccrosiHus"

79 Cucremaru3zanus 3HaHUN "'MHOTOTpaHHUK
1 €ro 3J1eMEHTHI"

20 [Tupamuna. Buasl nupamuy. [lpaBunbnas
nupamuaa

31 [Ipusma. IIpssmast ¥ HaKJIOHHAS IPU3MBI.
IIpaBunbHas npusma

2 [Ipamoit napamienenunesn, TpsIMOYTOJbHBINA
napajuiesienumnes, Kyo

23 Brinykiibie MHOrOrpannuku. Teopema
Diinepa
Brinykibeie MHOTOrpanauku. Teopema

84 Olinepa. [IpaBunpHbIE U NOTyNPaBUIIbHBIE

MHOT'OrpaHHUKHA




25 KonTtponsHas padbora Ne6 o reme ) | 0
"MHuororpaHHuku"
26 [TonsiTHE BEeKTOpa HA MJIOCKOCTH U B 1 0 0
MIPOCTPAHCTBE
87 Cymma BEKTOPOB 1 0 0
88 Pa3nocTh BekTOpOB 1 0 0
89 [IpaBuio mapannenenunena 1 0 0
90 YMHOXEHUE BEKTOpa Ha YHCIIO 1 0 0
91 Pasnoxxenue BekTopa 1o 6331/103: TpEX 1 0 0
BEKTOPOB, HE JIeXKAIUX B OJHON MIOCKOCTH
92 CxansapHoe Npou3BeICHHE 1 0 0
93 Brluncnenue yria Mexxy BEKTOpaMu B 1 0 0
MIPOCTPAHCTBE
94 [Ipocreiimme 3aa4u ¢ BEKTOpaMU 1 0 0
95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 0 0
96 [Ipocrelimme 3aa4u ¢ BEKTOpaMU 1 0 0
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1 0 0
98 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI 1 0 0
99 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1 0 0
100 HroroBast koHTpOIBHAS paboTa 1 1 0
101 HToroBast KOHTpOJIbHAs paboTa 1 1 0
102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1 0 0
OBIIEE KOJIMYECTBO YACOB 110 102 2 0

I[TPOIT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

[ToBTOpenue Tembl "KooparHaTel BEKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

IToBTOpenue Temsl "CkansgpHoe
MPOU3BEICHUE BEKTOPOB"

IToBTOpeHue TeMbl "Boruncnenue yria
MEXJly BEKTOpaMu B IIPOCTpaHCcTBE"

[ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOMU,
MPOXOISIIECH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

YpaBHEHHKE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3KaX

BektopHoe npousBeneHue

JInHelHbIE HEPABEHCTBA, JIMHEHHOE
[IpOrpaMMHUpOBaHUE

JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE
MporpaMMHUpPOBaHUE

10

AHanuTuyeckrue METoIbpl pacuéra yria
MEX1y NPSIMBIMH B MHOT'OTPaHHHUKaX

11

AHaJIUTUYECKHE METOJIbI pacuéTa yria
MEXy IJIOCKOCTSIMUA B MHOTOTpaHHUKAX

12

dopmysa pacCTOSIHUSI OT TOUKH J10




IJIOCKOCTH B KOOpAWHATaxX

HaxoxneHnue paccTostHUN OT TOUYKHU J10

13
IJIOCKOCTH B Ky0e

14 HaxoxneHnue paccTosiHUN OT TOUYKHU 10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrponbHast pabora "AHanuruieckas
reomeTpus”

16 CeueHust MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOT'OTPaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS IPSIMBIX U
IJIOCKOCTEMN

19 [TapannenpHbie MpsIMbIE U TUIOCKOCTH:
napajuieibHbIe CEUCHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIEHUI
[TapanensHble NpsIMbIE U MIJIOCKOCTH:

21 YIJIbI MEXKY CKPEIMBAOLIUMHUCS
MPSIMBIMU
[lepnieHIuKyAsIpHBIE IPSMBIE U

2 MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MepHeHIUKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[lepnieHIuKyAsIpHBIE IPSMBIE U

23 TJTIOCKOCTH: TEOpPEMaA O TPeX
nepreHIuKyIspax

24 [TepnienaAMKYIApHBIE IPSIMbIE U




IIJIOCKOCTHU: BBIYMCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

IToBTOpeHue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 17151
Iomaaen, cooopaxeHust moao0ous

26

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
Iomaaen, cCooopaxeHust moao0ous

27

[ToBTOpEHME: TIOIMIAAN
MHOT'OYTOJILHUKOB, (POPMYJIBI JJIs
TJI0IAIeH, COOOPaKEHUSI TIOT0OMS

28

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IJIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00Us

29

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHUSI TOA00MS

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTpaHHHUKOB"

31

00bEM Tena. OObeM MPSIMOYTOILHOTO
napauiesienurmnesa

32

3anaun 00 yaBOeHHH Ky0a, O KBaJparype
Ky0a; O TPUCEKIH yTia

33

CrepeoMeTpHUecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM TMPSIMOYTOIILHOTO
napaJuiesnenunena

34

[Ipuknagubie 3a1a4n, CBSI3aHHBIE C




BBIYHMCICHHEM 00BEMA MMpsAMOYTOJIbHOT'O

napajuiefenumneaa

35 OOBEM npsIMOI TPU3MBI

16 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IIPSIMOMN TPU3MBI

37 [Ipuknaguelie 3aa4n, CBSI3aHHbBIE C
00BEMOM MPSIMOM MPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO

38 ornpenenéHHoro uHTerpana. O0bEM
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MUPaMHIbI

40 ®opmyna 00bpéMa mupamuisl. OTHOIIEHHE
00BEMOB MUPaMU/I C OOIITUM yTIIOM

41 ®opmyna 00béMa mupamuisl. OTHOIIEHHE
00BEMOB MUPaMHUJ C OOIIUM yTIIOM

4 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00BbEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBI3aHHbIE ¢ 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C O0BEMOM TTUPAMHUIBI

46 [Ipumenenne 00bEMOB. Brruncnenue

pacCToAHUA A0 IMMIIOCKOCTU




KonTponbnas padota "O0béM

47 |
MHOTOTpaHHUKa
Hunuuapuyeckast HOBEPXHOCTb,

48 00pa3yromue UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psitMoit KpyroBoil UITUHIP.
[Tnomanp MOBEPXHOCTH HUIMHIIPA

50 Konunyeckas mnoBepxHOCTh, 00pasyrolue
KOHUYECKOM nmoBepxHocTH. Konyc

51 CeueHue KOHYyCa MIOCKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

5 Yceuénnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MMOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

55 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MMOCTPOCHUEM CEUEHUN LUITUHIPA, KOHyCa
CrepeoMeTpuuecKue 3aa4u Ha

56 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MIOCTPOCHHUEM CEUEHUN HUIMH]IpA, KOHYCca

57 [Ipuknaguelie 3aa4n, CBSI3aHHbBIE C
UUAITUHIPOM

58 [IpuknanHele 3a1a4n, CBSI3aHHBIE C
HUAITUHIPOM

59 Cdepa u map




60

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. Byt n m300pakenue mapa

61

[lepeceuenue chepsl 1 mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxxkenue mapa

62

VYpasuenue cheprl. [Lnomans chepst u e
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHHEM MX CEUCHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
CBsi3aHHBIE cO chepoit u mapom,
MMOCTPOCHHUEM UX CEYCHHH ITOCKOCTHIO

66

[pukiaaHbie 3371341, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTh HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
nmoxoous

68

Pazauunsie KOM6I/IH3.I_[I/II/I TCJI BpallICHUSA U
MHOTI'OrpaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpaiieHus"




71

KonrponsHas padora "Tena u
MOBEPXHOCTH BpalieHus"

72

O6béM mumuHIpa. Teopema 06 00bEMe
npsAMOro NuJIMHApa

73

Brranciienne 00bEMOB TeEIT C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHyca

74

ITmomany OOKOBOU U ITOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIHHIPA,
KOHyca

76

[Tpuknagueie 3agaun mo Teme "OOBEMBI U
IJI0ILA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomans
chepsl. CTepeoMeTprUUIeCKUe 3a1a4u,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM T1apa 1
rionaapio ceprl. COOTHOMICHUS MEXIY
TUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MOOOHBIX TET

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUYECKHE 3a]1a9H, CBA3AHHBIC C




BBIYUCIICHUEM OG’béMOB TCI U nnoma;[eﬁ
MOBEPXHOCTEN

80

KonTponbnas padota "[1nomamau
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX TET"

81

JIBrokenus npoctpancTBa. OTOOpakeHHUS.
JIBvokeHus u paBeHCTBO (uryp. O0mue
CBOICTBA IBHKECHU

82

Buabl nBukeHnil: napamienbHbII
MepPEeHOC, IIEHTPpaIbHas CHMMETPHS,
3epKaybHas CHMMETPHSI, TOBOPOT BOKPYT
NpAMOi

&3

[TpeobpazoBanus nmompoowus. [Ipsmas u
chepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTopsl B
npoctpaHcTae"

86

Oo6o6utaromiee nosropenue 11 nousTuit u
MeToA0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3al1sl 3HAHUIL:
"[TapayienbHOCTh MPSAMBIX U TIJIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o6utaromiee nosropenue 11 nmousTuit u
MEeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"BekTopsl B mpocTpaHcTBe"

88

Oo6o6utaromiee nosropenue 11 nmousTuit u
MeToA0B Kypca reomerpun 10—11




KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"BekTopsl B mpocTpaHcTBe"

89

Oo6o6utaromiee nosropenue 11 nmoHsTuit u
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTeMAaTH3all1s 3HAHUHN:
"O6beM MHOTOrpaHHUKa"
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O6o6maromee moBTopenue 11 moHsTHii u
MeToA0B Kypca reomerpun 10—11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"O6beM MHOTOrpaHHuKa"

91

O6o6maromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"[Tnomaau MOBEPXHOCTU U OOBEMBI
KpYyTJibIX TN

92

O6o6maromee moBTopenue 11 moHsTHii u
MEeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI
"[Tnomaau MOBEPXHOCTU U OOBEMBI
KpYyTJibIX TN

93

HroroBast koHTpOIBHAS paboTa

94

HToroBast KOHTpOJbHAs paboTa

95

[ToBTOpeHme, 0600mIEeHNE U
cucTeMaTHu3alus 3HaHui

96

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poib B Pa3BUTUU
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJlb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJlb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

101

HcTopust pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ POJlb B pa3BUTUHU
COBPEMEHHBIX MHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

102

HcTopust pa3BUTHSA CTEPEOMETPUH KaK
HAayKH U €€ POJlb B pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JI YYUTEJIA

HUPPOBBIE OBPAZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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