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HOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
oOurero o0pa3oBaHusl, TaK Kak 00ECIEYMBAET BO3MOKHOCTh U3YUYE€HUS AUCLUIUINH
€CTECTBEHHO-HAYYHOW HANpaBIE€HHOCTH W MPEIMETOB T'yMAHUTAPHOIO IUKJIA.
Ilockonpky  jormdyeckoe  MbllUIEHHE,  (OpMUpPYEMOE  IpU  HU3YYEHHH
O00yYarOIIMMUCS NOHITUIHBIX OCHOB I'€OMETPHUH, IIPHU JI0KA3ATEIBCTBE TEOPEM M
NOCTPOEHUU LIEMIOYKH JIOTUYECKUX YTBEPKACHUI MPHU PEILIEHUH T€OMETPUUYECKUX
3aJa4y, yMEHHE BBIIBUTaTb M ONPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
UCHOJIb3YIOTCS MPU PELICHUM 3a/lad €CTECTBEHHO-HAyYHOro LIMKJIA, B YACTHOCTH
dbuznyueckux 3amay.

Lens ocBoeHust mporpaMMbl yueOHoro kypca «l'eomerpus» Ha yriay0néHHOM
YPOBHE — pa3BUTHE WHJIUBUIYAJIBHBIX CIIOCOOHOCTEH OO0y4aromuxcs Ipu
U3YUYEHUU T€OMETPUH, KaK COCTABIISIIOIIEH MpeIMeTHOM obnmactu «MaTtemaTuka u
uHpopMaTHKa»  yepe3  oOecrieyeHHE  BO3MOXKHOCTH  NPUOOPETeHUs U
UCIIOJIb30BaHUsl Oojee TIyOOKMX T'€OMETPUYECKMX 3HAHUW U JEHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEMIHOrO MPO(ECCHOHATBHOTO
00pa30BaHMUsl, CBSI3aHHOIO C UCIOIb30BaHUEM MaTEMaTUKU.

[IpuopuTeTHBIMU 3a7ayaMy Kypca TE€OMETPUM Ha YriayOJIEHHOM YpOBHE,
PACHIMPSAIOMIMMH M YCUIMBAIOIUMH Kypc 0a30BOr0 YPOBHS, SIBISIOTCS:

pacuIMpeHre NpeACcTaBiIeHUs] 0 TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYpHI U
(opMupOBaHUE OCO3HAHUS B3AUMOCBS3H F€OMETPHUH C OKPYKAIOIIIUM MUPOM;

(¢opMupoBaHuE TMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIIMX MAaTEMaTUYECKHX MOJIENSAX, IMO3BOJSIONIUX ONUCHIBATh U HU3YYaTh
pa3HbI€ SIBJIICHUSI OKPYXKAIOUIEro MUPa, 3HAHKWE MOHITUMHOTO anmnapara o pasieny
«CrepeomeTpusi» yueOHOr0 Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHS ~ BIaA€Tb  OCHOBHBIMM  TIOHATHUSMHU O
IPOCTPAHCTBEHHBIX (PUrypax M WX OCHOBHBIMU CBONCTBAMH, 3HAHUE TEOPEM,
GopMyn1 UM yMEHHE HMX IPUMEHATb, YMEHHS JOKa3blBaTb TEOPEMbl U HAXOIUTH
HECTaHJapTHBIE CIIOCOOBI PELICHUs 3a/1ay;

(opMHUpOBaHUE YMEHHS PACIIO3HABATH HA YEPTEXKAX, MOJAEIAX U B pealbHOM
MUpPE MHOTOIPAaHHMKM M Tela BpalleHHUs, KOHCTPYMPOBaTh TI'€OMETPUYECKHUE
MOJIEIIH;

(opMupoBaHUE MMOHUMAHUS BO3MOXKHOCTH aKCMOMAaTHUYECKOTO IOCTPOCHHMS
MaTEMaTUYECKUX TEOpuid, (pOpMUPOBAHHE MOHMMAHUS POJIU AKCUOMATHKHU IPHU
NPOBEJICHUU PACCYKICHUM;

(¢opMupoBaHUE YMEHHUS BJIaJE€Th METOJAMH JI0KA3aTEIbCTB U aJTOPUTMOB
pELIeHNs,, YMEHUSI UX MPUMEHATH, MPOBOJIWUTH JIOKA3ATEIbHBIE PACCYXICHHS B
XO/I€ PEILICHHs CTEPEOMETPUUECKHX 33a4 U 33/1a4 C IPAKTUYECKUM CO/ICPKAHUEM,
dbopMupoBaHuE TpEACTaBICHUS O HEOOXOIMMOCTHM  JIOKA3aTelIbCTB  IPH



000CHOBAHMY MAaTEeMaTUYECKUX YTBEPKJICHUN U POJIM AKCUOMATHKHU B TPOBEACHUHU
JNENYKTHUBHBIX PacCyKIECHUM;

pa3BUTHE M COBEPUICHCTBOBAHUE WHTEJUIEKTYAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaromIMXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
YMEHUM, KPUTUIHOCTH MBIIIJICHUS, HHTEPECca K U3yUYECHHUIO T€OMETPUH;

(dopmupoBaHue (YHKIMOHATIBHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUH:
YMEHUS pPACO3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalMsIX U MPU U3YUYEHHUH JIPYTUX
y4eOHBIX  IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEM U  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHUS pEATbHBIX CHUTYallMid, HMCCIIEIOBaHUA MOCTPOEHHBIX MOJIENEH,
UHTEPIPETALMU TOJIYYeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMHU JIMHUAMH y4eOHOTO Kypca «['eomerpusi» B
10-11 «maccax sBustorcsi:  «lIpsMble W TUIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus’», «BeKTopsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBE.

CdopmynupoBannoe Bo ®PI'OC COO TpeboBaHuEe «yMETh ONEPUPOBATH
MNOHATUSMUY», PEIEBAHTHBIMU T'€OMETPUU Ha YIiayONEHHOM ypOBHE OOydeHHUS B
10-11 xmaccax, OTHOCHTCSI KO BCEM COJIEpKaTEIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMM  pacrhpenensieTcsi He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSIM, HO U 10 rojam odydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
OpOrpaMMbl, paclpeaeiaEHHbIM IO TojaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIILHBIM BOIPOCaM O0yUaroIIuecs
oOpamanuch HEOAHOKPAaTHO. OTO  TO3BOJSET OpPraHuW30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH MOHATHUAMH U HABBIKAMH I1OCJIEI0BATEIbHO U MOCTYIATENbHO, C
COOJTI0/IEHNEM MPUHIINIA PEEMCTBEHHOCTH, @ HOBbIE 3HaHMSI BKIIIOYATh B OOUIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00Y4aIOUIUXCsl, PACIIUPSS U YIIIyOJss
e€, 00pa3ys MpoYHbIe MHO)KECTBEHHBIE CBSI3U.

Ilepexon Kk M3y4EHUIO TEOMETPUU Ha YIriIyOIEHHOM YPOBHE ITO3BOJISIET:

co3garb ycnoBus i guddepeHudanuu  00ydeHHs, IMOCTPOCHUS
WHAUBUIYATbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECHeUUuTh YriyOJEéHHOE
U3y4eHHE T€OMETPUH KaK COCTaBIIAIONIEH yueOHoro mpeamera «MaTemaTHKay;

HNOJATOTOBUTHh OOYYAIOIIUXCS K MPOJOHKEHHIO HW3YYEHUS MAaTEMaTHUKH C
yuéroM BbIOOpa Oyayimied npodeccuu, obOecreurBasi MPEeMCTBEHHOCTh MEXKIY
o0muM 1 npodeccuoHanbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoOro kypca «l'eomerpus» Ha yriayOln€HHOM YpOBHE
orBoautcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIO).



COJAEP XAHME OBYYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS ~ CTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHoe pacnonoxeHue IpsMBIX B MPOCTPAHCTBE: II€pECEKaroLHecs,
napajuleJIbHble M CKpemuBaromuecss npsmble. [Ipu3Haku CcKpenmBaronmxcs
npsaMbIX. [lapamnenbHOCTh IPAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: MapauIeIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IMAPAIUIEIIBHOCTD TPEX MPAMBIX, HapaIEIIbHOCTh IIPSAMOU
U 1iockoctu. IlapamiensHoe M LIEHTpabHOE TNPOEKTHPOBAHUE, H300paKEeHUE
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOIO NPOEKTHpoBaHudA. M300pakeHue
buryp B nmapaysieibHOM MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy NPSIMBIMU B IpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: MapaljIeIbHbIE
IJIOCKOCTH, CBOWCTBA [apaJUIEIIbHBIX IJTIOCKOCTEH. [Ipocreitmue
OPOCTPAaHCTBEHHbIE (PUIypbl Ha IJIOCKOCTH: TETpajAp, Mapajulelenumes,
IMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISIPHOCTD NPSMON U IUIOCKOCTH: NEPIIECHINUKYJIPHBIE NIPSMbBIC B
IIPOCTPAHCTBE, MNPSAMBIE MAPAJIIEIBHBIE W IEPIECHIUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK TEPNEHAUKYISIPHOCTH MPAMOW M IUIOCKOCTH, TEOpEMa O NPSIMOM
NEPIEHINKYJIAPHON IJIOCKOCTH. OptroronansHoOE IPOEKTUPOBAHMUE.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE
OT TMmpsAMOM [0  IJIOCKOCTH,  Mpoekuus  GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPHU3HAK  NEPHEHAUMKYJISAPHOCTH  JIBYX
I0cKocTer. Teopema 0 TpEX NEPIEHAUKYIAPAX.

VYrael B NPOCTPAHCTBE: yrojl MEXAY NPSAMOU U IUIOCKOCTBIO, IBYIDAaHHBIN
yTOJl, JUHEHUHBIA YroJl IBYTPAHHOIO yria. TpEXTpaHHBIM U MHOTOTPAHHBIE YTJIBI.
CBoiiCTBa IUIOCKHMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JIBYIPAaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopemMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKH

Buael MHOrorpaHHuMkoB, pa3BEépTka MHOrorpaHHuka. llpusma: n-yrompHas
npu3Ma, NpsMas U HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, nOpsAMOYIOJBHBIA — NApajuIeNENuIe] W €ro  CBOWMCTBA.
Kparyaiimie mnyry Ha TNOBEpPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennast Teopema Iludaropa. Ilupammma: n-yronpHas mnUpaMHIa,
npaBuibHas W yceu€HHas mnupamunbl. CBoiicTBa pEéOep M OOKOBBIX TpaHe
IIPaBUJIBHOM NUpamuzbl. lIpaBUibHBIE MHOIOIpaHHMKH: IPaBUJIBHAS IIpU3Ma U



npaBUjibHAs THMpaMUJia, NpPaBUWIbHAS TPEYrojbHAs MNUpaMuUlia U TPaBUIbHBIN
TeTpa’p, Ky0. IlpencraBieHue o nOpaBUIBHBIX MHOIOIPAHHHUKAX: OKTa’3p,
JOEKA’AP U UKOCABP.

Borunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMAaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH U TIOJIHOW TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIa/lb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTHM W TOBEPXHOCTH MPaBUIBHOM MNHUpaMUIBL,
TE€OpeMa O IUIOIIAN YCEUEHHONW MUPaMU/IBI.

CummMmerprss B IPOCTPAHCTBE. OJEMEHTHl CHUMMETPUM  MPABHIBHBIX
MHOrOrpaHHUKoB. CHMMETpUSi B MPAaBUIBHOM MHOTOIPAHHUKE: CUMMETPHS
napajuieNienunea, CUMMETpPUs MPAaBWIbHBIX NPHU3M, CHMMETPHUS TPABUIBLHON
UPAMUJIBIL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABIEHHBIE MW IPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CI0KEHUE
U BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHO)XXEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOPA Ha YHCIIO.
[ToHATHE KOMIUTaHApHBIE BEKTOPBI. IIpu3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopemMa O pas3IOXKEHUHM BEKTOpa IO TPEM
HEKOMIUIAaHapHBIM  BeKkTopaM. [IpsmoyrompHass  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel BekTtopa. CBs3b MEXAY KOOPAMHATAMHM BEKTOpa W
KOOpAMHATaMU TOYEK. YTOI Mexkay BekTopamu. CKajasipHOE NPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenus

[lonaTusi: UUIMHAPUYECKAs TMOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTb, oOOpasylolue TMnoBepxHocTe. Tenma BpalieHus:
IWIMHAP, KOHYC, YCEUE€HHBIM KOHYyc, cdepa, map. B3aumnoe pacmnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalleHMs] Ha TUIOCKOCTU. Pa3Béprka munuuapa u koHyca. Cummerpus chepsl U
mapa.

O6béM. OcHOBHbIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o0BEME
OpsMOYTOJBLHOIO Mapajuienenunega u ciueactBus u3 He€. OObEM mnpsMon u
HAKJIOHHOW MPU3MBI, IUJIUHIPA, TUpaMUbl U KoHyca. O0bEM 11apa U 1M1apoBOro
CErMeHTa.

KoMOuHnanum Tenm BpamieHuss ¥ MHOrOrpaHHUKOB. [Ipu3ma, BmmcaHHas B
WIMHIAP, OINHUCaHHas OKojo uuiauHApa. Ilepecedenne cdepbl u mapa c
wiockocThio. Kacanue mapa u cdepbl miockocTeio. [loHsATHE MHOTOrpaHHUKA,



OMMCAHHOTO OKOJO cdepbl, cdeppl, BNUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILICHUSL.

[Imomans MOBEPXHOCTH IWIMHAPA, KOHYCA, IUIOMaab cepbl U e€ dacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHEe OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHbIX (uryp. IIpeobOpazoBanue momodusi, romMmoTeTus. PemieHue 3amad Ha
IJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenne ceueHnii MHOIOTPAHHUKOB M TEJ BPAIICHUSI: CEUEHUS LIUINHIPA
(mapannenbHO Y MEPHEHAMKYJSIPHO OCH), CEYEHHS KOHyca (mapajuienbHbIe
OCHOBAHHUIO U MPOXOASIIUE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUCHMI: METOJ| CJIENAO0B, METOJ BHYTPEHHETO MPOCKTUPOBAHUSA, METOJ MEPEHOCA
CEKYLIEH TIIIOCKOCTH.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpaHcTtBe. Omnepauuu Haj  BeKTopaMH. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBOWCTBA BEKTOPHOTO YMHOXEHMS. [IpsimoyronbHas
CHUCTEMa KOOpAMHAT B MpocTpancTBe. KoopauHatel BekTopa. Pa3noxeHnne BeKTopa
no Oasucy. KoopauHATHO-BEKTOPHBIA METOJ MpPU PEIICHUH T'E€OMETPUUYECKUX
3a7ad4.

JIBUKeHUs B IPOCTPAHCTBE

JBrxenus: npoctpancTBa. OToOpakeHus. [[BukeHuss U paBEHCTBO (uUTYp.
OOmue cBolcTBa JBWKCHUH. Buabl JBWKEHUH: TapauIelIbHBIA IepeHocC,
LEHTpalbHAs CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monodus. [Ipsimas u cepa Ditnepa.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxnaHckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOIO  WIEHAa  POCCHWCKOro  OOLIecTBa,  MPEACTABIECHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKITMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
npoleayp TPakIaHCKOro oOiiecTBa (BBIOOPHI, OMNPOCHI M JIPYroe), yMeHue
B3aUMOJCHCTBOBaTh C COLMAJIbHBIMU HWHCTHUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUAMHA U Ha3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW HICHTUYHOCTH, YBaXKEHUS K
IPOLIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTUKH, IIEHHOCTHOE OTHOLIECHHUE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BaHUE OTUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOTHusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCHUUCKOr0 Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO IMOBEJCHUS, CBSI3aHHOI'O C MPAKTUYECKUM
NPUMEHEHUEM JIOCTI)KCHUN HAyKU U JEATEIbHOCTbIO Y4E€HOro, OCO3HAaHHUE
JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO Oy IyIIEro;

4) 3cTeTH4ecKOe BOCIUTAHHE:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAS OSCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/a4, PEIICHUM, PACCYKIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTb yMEHHUS MPUMEHSATH MaTEMAaTHUUYECKUE 3HAHHUS B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0POBOE THTAHHWE, COATAHCUPOBAHHBIA PEXUM 3aHITHH W
OTJIbIXa, peryispHas (u3nuecKkass aKkTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHSITUSX CIOPTUBHO-03/]0POBUTEIILHON JIESITEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYyIy, OCO3HaHHE IIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
paznuuHbiM  chepaMm  TPO(ECCHOHANBHOW  ACSITENBbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynymieir mpodeccur U peaqru3oBbBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHIO U



caMo00pa30BaHUIO Ha TMPOTSHKEHUM BCEH KHU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUM NPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OpMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphbl, TIOHUMAaHUE BIUSHHUS
COLMAIbHO-D)KOHOMUYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBbHOU
Cpellbl, OCO3HAHUE TJI00ATIBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIeM, OpUECHTALIHS
HAa MPUMEHEHHE MAaTEeMaTUYeCKMX 3HAHMWA JUIsl pelieHus 3agad B 00JacTu
OKPY)KAIOLIEN Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX
MOCJIEACTBUN JIJISI OKPYIKAIOILLIEN CPEBI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKM W  OOILIECTBEHHOM  NPaKTHKH, MOHUMAaHUE
MaTeMaTUYECKOM HAayKH Kak c(eppl UelIOBEYECKOW NeATEIbHOCTH, JTamoB €&
pa3BUTHA M 3HAYMMOCTH JUISI DPA3BUTUSA LMBWIM3ALMHU, OBJIAJACHUE S3BIKOM
MAaT€MAaTUKH M MATEMaTUYECKOW KYJIbTYpOW KakK CpPEACTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYH) M HUCCIEHOBATEIbCKYIO JEATEIbHOCTD
VWHIVBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE 1elCTBUSA

basoBble jlornuecKue 1eicTBUA:

BBISIBJITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKM MATEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOIIEHMH MEXIy MOHATUAMH, (QOPMYIUPOBATH
OTIpeNeNICHUs] MOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIUY,
OCHOBaHMS 1711 0000IIEHNS U CPAaBHEHHMSI, KPUTEPUU TPOBOJUMOI0 aHAIMN3;

BOCIIpUHUMATh,  (OPMYJIUpOBaTh U  INPEoOPa3OBBIBATH  CYKJICHUS:
YTBEpAUTEIbHBIE U OTPULIATENbHBIE, EAMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIITh MATEMAaTHYECKNE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUHNS
B (pakTax, JaHHBIX, HAOJIONECHUSAX W YTBEPXKICHUSX, MpeAsiaraTh KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNI;

JienaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W
WHIAYKTHBHBIX YMO3AKIIOUYECHUM, YMO3aKIIOUEHUHN 110 AHAJIOTUU;

IIPOBOJINTH CAMOCTOATENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUN
(psiMbI€ U OT NMPOTUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJUTH IIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KICHUS U BBHIBOJIBI;

BbIOMpaTh CMOCO0 pemeHus: y4dyeOHOW 3amadyu  (CpaBHUBATh HECKOIBKO
BapUaHTOB  peUIeHus, BbIOMpaTh HaumboJee MOAXOIAIUH C  Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

baszoBble ucciaenoBare/JbCKHe AeHCTBHA:



UCTOJIb30BaTh BOMPOCHl KaK MCCIENOBATENbCKUM HHCTPYMEHT IO3HAHUS,
(opMynHpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh MCKOMOE U JaHHOE, (hOpMHUpPOBATH TUIOTE3Yy, APIYMEHTHPOBATh
CBOIO MTO3UIIMIO, MHEHHE;

IPOBOJUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 00beKTa, SBJICHUS, IpOLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1Yy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENHHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI IO pe3yibTaTaM
OpOBEAEHHOIO  HAONIONEHUS, HUCCIEIOBAaHMs, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHUIA;

IPOrHO3UPOBATh BO3MOMKHOE pA3BUTHUE IIpollecca, a TakXKe BbIJIBUTATH
IPEAIIONIOXKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nngopmanueii:

BBISIBIISITh JeUITUTHl UHPOPMAINH, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOIIPOC U JJIsI pElICHUs 3a]1a4H;

BBIOMpATh UH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATh,
CHUCTEeMAaTHU3HPOBaTh M HUHTEPIPETHPOBATh HHPOPMAIUIO Pa3IMYHBIX BHIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUpPOBaTh HH(POPMAIIUIO, MPEJCTABIATh €€ B Pa3ju4HbIX (opMax,
WLTIOCTPUPOBATh Tpaduuecky;

OLICHHBATh HaAEKHOCTh uH(popMau 1o CaMOCTOSITEIIbHO
c(hOpMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIE Y4eOHbI€ JeCTBUS

OoO1mmenue:

BOCIIPUHUMATH U ()OPMYJIHUPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBHIMHU H
HEeIsIMUA OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIPAXKaThb CBOKO TOUKY 3pEHHUS B
YCTHBIX M TUCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHMS IO XOJy pelIeHus 3ajayd,
KOMMEHTHUPOBATH MOJTYyUYCHHBIA pe3yJIbTarT;

B X0JI¢ OOCYXXJICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBbI,
npoOJeMbl, pellaeMol 3ajayu, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXICHUS C CYXICHUAMHU APYTUX YYACTHHKOB
Jyajora, oOHapy)XMBaTh Pa3jMyue M CXOJICTBO TO3WIIUM, B KOPPEKTHOU (opme
(hopMyIHPOBATh Pa3HOTIIACHS, CBOM BO3PAKEHUS,

NPEACTaBIATh PE3YNbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
MIPOEKTa, CAMOCTOSITEIBLHO BBIOMpPATh (QOpMaT BBICTYIUICHUS C Yy4€TOM 3ajad
IIPE3CHTAITMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryjisiTuBHbIE YHUBEPCAJbHbIE yUeOHbIE 1eiicCTBUSA
Camoopranusanus:



COCTaBJIATH IJIaH, aJITOPUTM PELICHUs 3a/1a4i, BHIOMPATh CIIOCO0 PEIICHUS C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHATbHBIN HHTEJVIEKT:

BJa/JeTh  HABbIKAMU  IIO3HABaTEJIbHOM  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMu CaMOINpPOBEPKH, CAMOKOHTPOJISI MpoIlecca M Pe3ysibTara pelIeHUs
MaTeMaTHUYEeCKOM 3a/1auu;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1ayH,
BHOCUTbH KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LIEIH U YCIOBUSAM, OOBSICHITH IPUUNHbI
JOCTHKEHUS WA HEOCTHXKEHHS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIHUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAs AeATEIBbHOCTD:

IOHMMAaTh M HCIIOJIb30BaTh MIPEUMMYIECTBA KOMAaHIHON M WHJIWBHUIYaJIbHOU
paboThl mMpHU pelIeHHH Y4eOHbIX 3a]ay, [PUHUMATh LEIb COBMECTHOMU
NEeSATENbHOCTH, IJIAaHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUABl paboT, JOroBapuBaThCs, O0OCYXIaTh IpPOLECC M pe3yiapTaT paldoThl,
000011aTh MHEHUS HECKOJIBKUX JIFOIEH;

y4acTBOBATh B IPYNIOBBIX QopMax paboTsl (00CYyXJeHHUs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbI» M HWHBIE), BBIIOJHATH CBOK 4YacTh pabOTBl U
KOOpJAMHUPOBATh CBOM JACUCTBUSA C JOPYrMMHU YJI€HaMU KOMaHJbI, OLICHUBAThH
Ka4yecTBO CBOEro BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K konuy 10 knacca o0yyaromuiics HayquTCs:

e CBOOOJHO OINEpUPOBaTh OCHOBHBIMHU TOHSTUSMH CTEPEOMETPUM TIPHU
peLIeHNH 3a7a4 U ITPOBEACHUM MATEMATUYECKUX PACCYKICHUN;

e TIPUMEHATH AKCUOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX IPHU PELICHUH
r€OMETPUYECKHUX 3a/]1a4;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIIOJNIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, NMPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO OIEpPUPOBaTH TMOHATUSAMH, CBSI3aHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXAY IPSAMBIMH B NPOCTPAHCTBE, MEXAY MNPAMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUIBl MHOTOTPAaHHUKOB (TMpHU3Ma,
nupaMuaa, NpsSIMOYTOJIbHBIN Mapajuienenunesn, Kyo);

e KJIacCUPUIMPOBATh  MHOTOIPAHHHMKHM, BbIOMpass  OCHOBaHHUA IS
KJ1accu(UKaIuy;

e CBOOOJAHO ONEpUPOBATH  IOHSATUSIMHU, CBA3aHHBIMH C  CEUCHHEM
MHOT'OI'PaHHUKOB IIOCKOCTBIO;

e BBINIOJIHATD napajijiesbHOE, LEHTPATIbHOE u OpPTOTrOHAIBHOE
MPOEKTUpPOBaHUE (PUTYp Ha IIIOCKOCTH, BBIMIOIHATH W300pakeHus puryp
Ha IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOIOTPAHHUKOB PA3IMYHBIMU METOJIAMH, BBINOIHSITH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOWIAAM  NOBEPXHOCTEH  MHOIOIPAHHHMKOB  (TpHU3Ma,
MpaMuJia), FTEOMETPUUECKUX TN C MPUMEHEHUEM (HOPMYIT;

e CBOOOJIHO ONEPUPOBAThH MOHSATUSMH: CUMMETPUS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINIOJIHATH JICUCTBHS HAJl BEKTOPAMH,

e pemarbh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEeMaTHYECKUX OTHOLUIEHUU U
HaXOXJEHUE T€OMETPUUYECKUX BEIWYHMH, MPUMEHSSI U3BECTHBIE METO[bI
IPU PEIICHUH MaTeMaTUYeCKHUX 3aJ1a4 MOBBIIIEHHOTO0 U BHICOKOT'O YPOBHSI
CII0KHOCTH;

e TMPUMEHATH MPOCTEHUIINE NPOrPAMMHBIE CpEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKATh, MPEOOPA30BBIBATH M WHTEPIPETUPOBATH HWHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS HAa TMPAKTUKE: CpaBHUBATb U
aHAJIM3UPOBATh pPEaJbHBIC CUTYAIlUH, MPUMEHATh H3YUYCHHBIC TOHITHUS B
mpolecce IMOMCKa PEHIeHHs MaTeMaTH4ecKH  c(hopMynupoBaHHON
npo0JieMbl, MOJEIUPOBAaTh peajbHbIE CUTyallud Ha S3bIKE T'€OMETPHH,
UCCJIeIOBAaTh MOCTPOEHHBIE MOJEIH C UCIOJIb30BaHUEM T'€OMETPUUYECKUX
MOHATUN U TeopeM, ammapara aareOpbl, pelarh MpaKTUYECKHUe 3ajJlayw,
CBSI3aHHBIE C HAXOKJEHUEM T'€OMETPUUECKUX BEIUYHH;

e HMETh MPEACTaBIEHUS 00 OCHOBHBIX 3Tamax pa3BUTUS TE€OMETPUU Kak
COCTaBHOM 4acTy (DyHJaMEHTa Pa3BUTHS TEXHOJOTHH.

K xoniy 11 kiacca o0y4aromuics HayquTCs:



CBOOOJIHO ONEPUPOBATH MOHATHSIMH, CBS3aHHBIMU C LWJIHHIPHYECKOMH,
KOHMYECKOH U c(epuyeckod MOBEPXHOCTSAMHU, OOBIACHITH CIOCOOBI
MOJTyYEeHMUS;

OIEepUPOBATH MOHATUAMHU, CBI3aHHBIMH C T€JIaMU BPAIICHUS: [HJIMHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpamleHus (UWIMHAP, KOHYC, cdepa M 1Wap) u
OOBSICHATDH CIIOCOOBI MOJTYYEHUS TEJ BPaIlCHHUS;

KJIaCCU(PUIMPOBATh B3aUMHOE PAcIoiI0XKeHUe cephl U IIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalICHUS,
O0BEMBI U IUIOIIAIA MOBEPXHOCTE MHOTOIPAaHHUKOB W TeJl BpallleHHs,
reOMETPUYECKHUX TeJl C IpUMEHEHUEM (HOpMYT;

CBOOOZTHO OMEPUPOBATH MOHATHUAMH, CBS3AHHBIMA C KOMOWHAIUSIMH TEI
BpallleHusI 1 MHOTOIPaHHUKOB: MHOTOTPAHHUK, BIHMCAaHHBIM B cdepy u
OMMCAaHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOMOTPAHHUK HJIM TEJIO
BpAaIlCHUS;

BBIYHCIIATH COOTHOIICHUS MEXTY IJIOMIAIIMUA TTOBEPXHOCTEN 1 00bEMaMu
ITOJI00HBIX TEI;

n3o0paxaTh wu3zydaeMble (UTYpHI, BBHITIOJHITh (BBIHOCHBIC) TUIOCKHE
YepTEXKHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUI CBEpPXY, COOKY,
CHM3Y, CTPOUTH CEUEHUS TEJ BPALLCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUrypax, MpeACTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSTH ONEPalliy HaJl BEKTOPaMH;

3a/1aBaTh MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pemiaTb reOMETPUYECKHE 3a/1a4i Ha BBIUMUCICHUE YIJIOB MEXKIY MPSMbIMU
U IUIOCKOCTSIMHM, BBIYHCIICHHE PACCTOSHUN OT TOYKH 1O IJIOCKOCTH, B
L[EJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IPU PELICHHH;
CBOOOJHO ONEpUPOBATh TOHATHUSIMHU, CBSI3AHHBIMU C JIBIDKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUI;

BBITIOJTHATh HW300paXKEHUSI MHOTOTPAHHWKOB W TEJI BpalICHHUS TPH
MapajyieIbHOM  TEPEHOCE, UEHTPAIBbHOM CHMMETPHHM, 3E€pKaTbHOMN
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUSI MHOTOTPAaHHUKOB M TEJI BpAlllCHUs: CEYCHUS LUIUHIpPA
(mapasnenbHO U NEPHEHAUKYIISPHO OCH), CEUEHHUS KOHyca (MapaijieinbHbIe
OCHOBAHMIO Y MPOXOSIINE YepPEe3 BEPUINHY), CEUEHUS 11apa;
UCIOJIb30BaTh METOAbl TOCTPOCHUS CEYEHUM: METOJ CJEAOB, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN TIIOCKOCTH;



JI0Ka3bIBaTh N'€OMETPUYECKUE YTBEPIKICHUS,

NPUMEHATh T€OMETpUYECKHE (PAKThl JJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MOPEANOIararOllUuX HECKOJIbKO IIAaroB pELICHUs, €CIH YCJIOBUSA
IPUMEHEHUs 3aJJaHbl B IBHOM U HEABHOU (opMe;

pemate 3aJadyd Ha JI0Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOUIEHUU U
HaXO0XXJECHUE T€OMETPUYECKUX BEIINYUH;

IIPUMEHATH MPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4;

IPUMEHATH  IIOJYyYEHHbIE  3HAHUA  HA  [PaKTUKE:  CPAaBHUBATD,
AHAJIN3UPOBATh U OLICHUBATH PEabHbIE CUTYALIUU, IPUMEHATh U3YYECHHBIC
IIOHATHUSA, TEOPEMBI, CBOWCTBA B  IpOLECCE IOUCKA  PELICHUS
MaTeMaTUyecKu  cPOpMyIHpOBAaHHOW  MpoOJIEeMbl,  MOAEIUPOBATH
peanbHble CUTYyallud Ha S3bIKE T'€OMETPUHU, HCCIELOBATH IOCTPOCHHBIE
MOJENH C MCIOIb30BAHUEM TE€OMETPUYECKUX TIOHATUHA U TEOPEM,
anmapata anreOpbl, peuarb I[PAaKTUYECKUE 3aJaud, CBSI3aHHBIE C
HaXO0KJICHUEM T'€OMETPUUECKUX BEINYUH;

UMETh TPEACTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTHUA T€OMETPUM Kak
COCTaBHOW 4acTH (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBeneHue B cTepeoMeTpuIo 23 1

B3aumHoe pacnonoxeHue npsiMbIx B 5 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

[leprieHAUKYISIPHOCTD MPSIMBIX U o5

IIJIOCKOCTEHN B IPOCTPAHCTBE

VYTIbl ¥ paccTOSHUS 16

MHororpaHHuKu 7

BexkTops! B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 0000111eH1E ¥ CUCTEMATHU3ALIHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IIpakruyeckue
NpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpus 15 1
) [ToBTOpenwue, O606H1€Hlfe u 15 1
CUCTEMAaTHU3alMsl 3HAaHUU
3 O0BEéM MHOTOTpAaHHHUKA 17 1
Tena Bpaiienus 24 1
5 [Tnomanu moBEepXHOCTH U 0OBEMBI 9 1
KPYIJIBIX Te
6 JBrxenus 5 1
7 [loBTOpenue, 0606H1€HI:I€ u 17 5
CUCTEMaTHU3alMsl 3HAaHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHBIE MpaBUiIa H300paKEHUS HA
PHCYHKE IJIOCKOCTH, TTapaJlIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[lonsaTHA CTEpEeOMETpUHN: TOUKA, IpsAMas,
IJIOCKOCTh, MPOCTPaHCcTBO. OCHOBHEIE
MpaBuJia U300paKeHHs Ha PUCYHKE
IUIOCKOCTH, MapaJlICIbHBIX MTPSIMBIX
(OTpe3KOoB), CepeanHbI OTpPE3Ka
[TonsiTHs: IepeceKaronuecs MIOCKOCTH,
NepeceKaromyecs npsmas ¥ mioCKOCTh;
MOJIYIIPOCTPAHCTBO

[TonsTHS: epecekaromuecs MmI0CKOCTH,
NEepeCceKaronIMecs IpsiMasi ¥ INIOCKOCTB;
MOJIYTIPOCTPAHCTBO

MHororpaHHHKH, H300pakeHne
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIHNX 00bEKTOB

MHororpaHHuKH, H300pakeHHe
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOUINX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE




CJIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U NIEPBbIE
cienctBus U3 HuX. CriocoOwl 3a/1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O003HaUeHUs MPSAMBIX U TNIOCKOCTEH

10

N300pakeHue ceueHuil nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0Opaxenue nepecevyeHus
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

11

N300pakeHue ceueHuil nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEopa. M3o0pakeHne TIepeceUCHHS
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH Pa3HbIMM LIBETaMU

12

N3o0pakeHne ceueHni mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux
pé6pa. Mzo0paxeHue nepecevyeHus
IIOJIY4€HHBIX IUIOCKOCTeH. PackpammBanue
MMOCTPOCHHBIX CEYCHHM Pa3HbIMH 1IBETAMU

13

N3006paxenue ceueHuil nupamubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. M3o0OpakeHne iepeceUCHHs
MOJyYEeHHBIX MJI0CKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUEHHUH pa3sHBIMU LIBETAMU

14

MeTtoa creoB it MOCTPOSHUS CeUSHUN




15

MerToz cieoB I TOCTPOSHHS CEYCHUH.
CBoiicTBa nepecedeHuil MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB i IOCTPOSHHUS CEUEHUH.
CBoiicTBa nepeceyeHuil MPSIMbIX U
IJIOCKOCTEM

17

[TocTpoeHue ceyenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
ITOCTPOCHHUS

18

[TocTpoeHue cevyenwuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTE)KEH U 3aIIUChH 111aroB
IIOCTPOCHHUS

19

[TocTpoeHue cevueHmii B mupamue, Kyoe
o Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX Y€PTEIKEH U 3alUCh 11aroB
MOCTPOCHHUSI

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX ‘-IGpTC)KCﬁ U 3aI1MCh HI1aroB
MOCTPOCHHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLUUOHANIBHBIX oTpe3kax. [logolue
TPEYTOJIbHUKOB

22

[loBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUueHUSIX HA
BBIHOCHBIX YepTexax. Mctopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUH




23

KonTtponsHas padbora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3aumHoOe pacnonoxeHue npsiMbIxX B
npoctpancTBe. CKpenMBaomuecs
npsiMble. [Ipru3Haky ckpemumBaronmxcs
npsmbix. [lapansenbHble npsMbie B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUM U
€MHCTBEHHOCTH NPSIMOI MapasuieIbHON
JAHHOW MPSIMOM, IPOXOIAIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIekKalIeH Ha JaHHOU
npssMoi. Jlemma o nepece4eHun
MapajieNbHbIX MPSMBIX INIOCKOCTHIO

26

[TapamnenpHOCTB Tpex npsiMbIX. Teopema o
TpEX mapajuleNbHbIX NpAMbIX. Teopema o
CKPEIMBAIOIINXCS IPSIMBIX

27

[TapannensHoe TPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlICIbHOTO
POEKTHPOBaHuUs. M300paxeHne pa3HbIX
¢buryp B mapayienbHON MPOEKINN

28

IenTpanbHas npoekuus. Yromi ¢
COHANpaBJICHHBIMU CTOPOHAMH. YTOI
MEXy IPSIMbIMU

29

3aga4yy Ha TOKA3aTEILCTBO U
HCCIEN0BAHNE, CBI3aHHEIE C
Paco0KEHUEM TPSMBIX B TPOCTPAHCTBE

30

[lonsaTus: napannenbHOCTh NPSMOI U
IUIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
NapaijIeIbHOCTH MPSIMOM U IJIOCKOCTH.




CaoiicTBa napamieIbHOCTH IPIMON U
IUIOCKOCTH

31

I'eomeTpuueckue 3aaun Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO MPSMBIX M IIJIOCKOCTEN
B [IPOCTPAHCTBE

32

[locTpoenue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO TPSIMYIO Ha YepTEkKE U
MapajyIeIbHOIO0 IPYyrou npsmou. Pacuér
OTHOLIEHUH

33

[lapannensHas MpoeKIys, IPUMEHEHUE
JUISI TIOCTPOCHUS CEUSHUH KyOa U
napanenenumnena. CBoiicTBa
napasuiesienuIe/1a U Ipu3Mbl

34

[MTapannensHele wiockocty. [IpusHaku
HapajuleIbHOCTHU JIBYX IIOCKOCTEH

35

Teopema 0 napasnienbHOCTH U
€IMHCTBEHHOCTH IVIOCKOCTH, IPOXOASAIIEH
yepes TOUKY, HE MMPUHAIICKAILYIO TAaHHON
MJOCKOCTH U CIICICTBUS U3 HEE

36

CBolicTBa napasuleabHbIX INIOCKOCTEN: O
[apaJJICIBHOCTH MPSIMBIX MEPECECUCHUS
IIPHU [IEPECEYECHUHN IBYX ITapajlIeIbHbIX
IIJIOCKOCTEMN TPEThen

37

CBoiicTBa mapaiesbHbIX IJIOCKOCTEH: 00
OTpe3Kax NapauleIbHbIX NPSAMBIX,
3aKIIIOYEHHBIX MEKAY NMapajleIbHbIMU
IJIOCKOCTSIMU; O MEPECEUSHUH MPSMOi ¢
JBYMsI NTapalIeIbHBIMU IJIOCKOCTAMHU




38

[ToBTOpenue: Teopema [udaropa Ha
IUIOCKOCTH

39

HOBTOpCHI/IC: TPUTOHOMCTPUA
IpAMOYT'OJIbHOT'O TPCYIOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napaJuiesnenumneaa

41

Brruncnenue IaMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM Mapajuiesienune e

42

[TeprieHAMKYASAPHOCTH NPAMON 1
mockocTH. [Ipu3nak
MEPIEHIUKYIIIPHOCTH IIPSIMOM U
IJIOCKOCTH

43

[TeprieHAMKYASAPHOCTH NPAMON 1
mockocTH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH IPSIMOM U
IJIOCKOCTH

44

Teopema o CylieCTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAAIEN
4yepes TOUKY MTPOCTPAHCTBA U
MEPIICHAUKYISIPHOM K IJIOCKOCTH

45

[InockocT U NEpHeHIUKYIApHbIE UM
IpsIMble B MHOIOI'paHHHUKaX

46

[InockocTH 1 epIEeHINKYIIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKAX

47

[lepnieHiuKyIAp ¥ HAKIOHHASL.
[TocTpoeHue neprneHauKynsapa U3 TOUYKU Ha

PSIMYIO

48

[lepnenauKysip U HAKJIOHHASA.




[TocTpoeHne nepneHaUKyIspa U3 TOUYKH HA
MIPSAMYIO

Teopema o TpEx neprneHANKYIIpax

49
(npsimast u oOpaTHast)

50 Teopema o TpEX NMepHEHAUKYIAPAX
(npsiMas 1 oOpaTHast)

51 VYron Mexay CKpeIrBaOIUMUCS
IIPSIMBIMU
ITonck nepneHaUKyISAPHBIX MPSIMBIX C

52 MTOMOUIBIO TIEPIIEHIUKYISAPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[TocTpoenue ceuenunii kyoa, MPU3MBI,

54 MPaBWJIBHON MUPaMHUJIBI C TOMONIBIO
OPTOTOHAJILHOM MPOEKIIUH
[ToctpoeHue ceueHuii kyda, mpU3MBbL,

55 IIPABWJIBHOM NMUPaMUIBI C IIOMOILBIO
OpPTOTOHAJIBLHON MTPOEKIIMHU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO III0cKocTH. [Imockoctn
CUMMETPHUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHaNKyIIPHOCTH NPSIMON U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUN

58 IIpaBunbHbIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUN OT TOYKH 10 IIIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSHUN OT TOYKHU JI0 IIIOCKOCTH

60 CriocoObl OIYCTHTh MEPIEHIUKYIISAPHIL:




CUMMCETPUA, CABUT TOYKHU I10
MapajuIeIbHON IIPSIMOM

61

CaBur no HenapasienbHON NPSIMOH,
U3MEHEHHE PACCTOSIHUM

62

Kontponbnas padota "B3anmuoe
pacnoJIOKEHNUE MPSIMBIX U MNIOCKOCTEN B
npoctpaHcTae”

63

[ToBTOpEeHME: yroa MeXAy IpSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHUHYCOB

64

65

IloBTOpEHME: yron Mexay
CKPELIMBAIOIUMHUCS MPSIMBIMH B
IIPOCTPAHCTBE

FCOMCTpI/I‘-ICCKI/IC MCTOABI BBIYMCIICHUA
yriia MCXXAy NpsAMbIMHA B MHOTOTpaHHHUKAX

66

JByrpanusbiii yroa. CBOMCTBO JTMHEUHBIX
YTJIOB IBYTPaHHOIO yria

67

IlepnienqukynspHele miockocTu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISPHBIX INIOCKOCTEN

68

[Tpu3Hak neprneHuKyIIpHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMOr
MEepEeCEeUYCHUs IBYX MIOCKOCTEN
MEPIEHIUKYIIAPHBIX TPEThEH MIIIOCKOCTH

69

[IpssMoyronbHBIN Napasienenunesn; Kyo;
U3MEPEHUs, CBOICTBA MPSIMOYTOJIBHOTO
napasuiesenunea

70

Teopema o guaroHanu NpPsIMOYTOJIBHOTO




napajiejacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuiecKue U IpUKIIaIHbIC
3a/1a4y¥, CBSI3aHHBIC CO B3aMHBIM
PacIoJIOKEHUEM MPSIMBIX U TIOCKOCTH

72

[ToBTOpEeHME: CKpeuBarouecs npsmeole,
napajuieNibHbIe TUIOCKOCTH B CTAHIAPTHBIX
MHOT'OTpaHHUKAX

73

Hapa MnapajjiCJIabHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIHUXCA ITPAMBIX, PACCTOSHHUC
MCKAY CKPCIIHUBAOIIUMUCA IPAMBIMU B
MMPOCTBIX CUTyallUAX

74

PaccTosHrE OT TOUKH 10 INJIOCKOCTH,
pPacCTOAHUC OT HpﬂMOﬁ J0 IINIOCKOCTHU

75

Beruucnenue pacctosHANA MEXIY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO TIEPIEHAUKYIISIPHOMN INIOCKOCTH

76

TpéxrpaHHblil yroJy, HEpaBEHCTBA JJIs
TpexrpaHHbiX yrioB. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIjia

7

DnemMeHTHI chepUuecKOil TeOMEeTPHUH:
reoJie3uYecKre JIMHUYU Ha 3emiie

78

KontponbHas pabota "Y1ibl u
paccTossHus"

79

CucremaTtuzanus 3HaHui "MHOrorpaHHuk
U €70 3JIEMEHTHI"

80

[Tupamuna. Buael nupamua. IpaBunbHas
nupamuaa




[Tpuzma. [IpsiMast 1 HAKIOHHASI IPU3MBI.

81 1
[IpaBunpHas npusma

82 [Ipsamoit mapasenenunen, 1
NPSIMOYTOJIBHBIN MapasuIeIenune, Kyo

83 Boeinmykisie MHOTOrpaHHUKU. Teopema 1
Diinepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBuiibHbBIE U IOTYNIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonTponbhas pabora "MHororpaHHuK" 1

86 [TonsTre BeKTOpa Ha TUIOCKOCTH U B 1
IIPOCTPaHCTBE

87 CymMa BEKTOPOB 1

88 Pa3zHoCTh BEKTOPOB 1

89 IIpaBuio napannenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6a3zucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OTHOU 1
TUIOCKOCTH

92 CkanspHoe NMpOU3BEICHNE 1

03 Berauciienue yria Mexry BEKTOpaMH B 1
MIPOCTPAHCTBE

94 IIpocTreiimne 3a1a4u ¢ BEKTOpaMH 1

95 [Ipocreiimue 3a1a9u ¢ BEKTOpAMH 1

96 [Ipocreiimme 3aga4un ¢ BEKTOPaMH 1

97 IIpocreiimne 3a1a4u ¢ BEKTOpaMu 1

98 O060061IeHre U crucTeMaTu3alus 3HaHu| 1




99 O000111eHME U cUCTEMATU3aIMs 3HAHUN 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HtoroBas koHTponbHas paboTa 1
102 O00011eHrEe U CUCTEMAaTU3ALM 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero u3ydeHusi | o0pa3oBaTe/IbHbBIC
padoTbI padoTbI
pecypcbl
1 [ToBTOpenue tembl "KoopauHatsl BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
5 [ToBTOpenue temsl "CkansipHoe 1
MPOU3BECHUE BEKTOPOB"
3 [loBTOpenue Tems! "Brruncnenue yria 1
MEX1y BEKTOpaMH B IPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbI "YpaBHEHHE IPSIMOH, 1
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE TUIOCKOCTH B OTpe3Kax
7 BexropHoe npousseneHne 1
3 JInHeliHbIC HEPABEHCTBA, JIMHEIHOE 1
IPOrpaMMUPOBAHUE
9 JIvHeitHbIe HEpaBEHCTBA, IMHEITHOE 1
IIPOrPaMMHUPOBAHHE
10 AHaTUTHYECKHE METOIbI pacyéTa yria 1
MEXy NPSMBIMM B MHOTOI'PaHHUKAX
11 AHanutnyeckue MeTopl pacuéra yria 1
MEXy MIIOCKOCTSAMU B MHOTOTpaHHUKAX
12 dopMyIa pacCTOSHUAS OT TOYKH 10 1




IIJIOCKOCTHU B KOOpAHWHATAX

Haxoxnenue paccTossHUM OT TOYKHU A0

13
TUTIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOYKHU A0
IUIOCKOCTH B NMPaBUJILHON TUPaMUIE

15 KontponsHas pabota "AHanutiHueckas
reometpus"

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIC
MHOTOTPaHHUKHU

17 CeueHrst MHOTOTPAHHUKOB: METO/I CJIE/I0B
CeueHusi MHOTOTPAaHHUKOB: CTaH/IapTHBIC

18 IUIOCKOCTH, NIepeceueHus MPSAMbIX U
IJIOCKOCTEMN

19 [NapannenbHbIe TPSIMBIE U TUIOCKOCTH:
napaJiesIbHbIe CeUCHHS

20 [NapannenbHbie MPsMBbIE U TUIOCKOCTH:
pacy€T OTHOILIECHHI
[NapannenbHbIe TPSIMBIEC U TNIOCKOCTH:

21 YTIIBI MEXKY CKPEIUBAIOITIMUCS
IPSIMBIMU
[leprienquKyNApHBIE TIPSIMBIE U

29 IUTOCKOCTH: CTaH/IapPTHBIC TIAphI
NepIEHANKYISPHBIX TUNIOCKOCTEH 1
IPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprienquKyNApHBIEC TIPSIMBIE U

23 IUTOCKOCTH: TeOpeMa O TpeX
NepreHINKYISIpax

24 [eprnieHIUKYISIpHBIEC IPSIMBIC U




IINIOCKOCTH: BBIYUCIICHUS NJINH B
MHOI'OrpaHHHUKax

25

[ToBTOpeHwue: muomaan
MHOT'OYTOJILHUKOB, ()OPMYJTBI JIJIsI
TI0MAeH, COOOpaKeHHSI TTOT00MSI

26

[loBTOpenue: miomanu
MHOTOYTOJBHUKOB, (DOPMYITBI JJIsI
TIoIIaiel, COOOpakeHUs MOT00Ms

27

[ToBTOpEHME: TUTOIIAIH
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs1
TUTOIIAIeH, COOOpaKESHHS ITOT00MS

28

29

[Imomaau ceyeHnii MHOTOTPaHHUKOB:
TJIOIIAAN TOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOPAKECHHS TTO00HS

[Inomany ceyeHnit MHOTOIPAHHUKOB:
TUTOIIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsI OO0

30

KonTponbnas pabora "[loBTopenue:
MHOTOTPaHHHUKH, CEUCHUSI
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSIMOYTOIBLHOTO
napaJuiesenumneaa

32

3amaun 00 yaBOoeHUH Ky0a, 0 KBaJipaType
Ky0a; O TPUCEKINH yTIia

33

CrepeoMeTpuuecKue 3a/1auu, CBI3aHHbIE C
00BEMOM MPSAMOYTOIBHOTO
napajuiesienumne1a

34

HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC C




BBIYHCIICHHEM 00BEMA MTPSIMOYTOJILHOTO

napaJuiesieumne/1a

35 O0BEM npssMOi IPU3MBI

36 CrepeoMeTpHUYECKUE 3a/1a4H, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMOB TIPSMOI TIPU3MBI

37 [TpuknanHbie 3a/1a4u, CBSI3aHHBIC C
00BEMOM MPSAMO IPU3MBI
Brranciienue 00bEMOB TEII ¢ IIOMOIIBIO

38 onpeaeiéHHoro uarerpana. OosEmM
HAKJIOHHOW MPU3MBI
Brruncienue 00bEMOB T C ITOMOIIBIO

39 ornpenenéHHoro uHTerpaiga. Oobém
IUPaMU/IbI

40 ®opmyna 06béMa nupamuabl. OTHOIIEHUE
00BEMOB MUPaMH/L C OOLTHM YTIJIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHUE
00bEeMOB MUPaMHU/JT C OOIITUM YTIIOM

42 CrepeoMeTpHYeCKHE 33]Ia9H, CBSI3aHHBIC C
00BEMaMU HaKJIOHHOM MPU3MBbI

43 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3AHHBIC C
00bEMaMU TUPAMUJIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOM
PU3MBI

45 [Tpuknagaeie 3agaun 1Mo Teme "O0bEMBI
Ten", CBA3aHHBIE C 00BEMOM TUPAMUIBI

46 [Ipumenenne o0bEMOB. Boruncienue

PACCTOAHUA N0 IMIIOCKOCTH




Kontponbras padota "O6bnEM

47 |
MHOTOI'paHHHUKA
Hunuuapuyeckasi MOBEPXHOCTb,

48 oOpasymolye WIMHIPUIECKON
MOBEPXHOCTHU

49 Humuaap. [IpsMoi kpyroBon HUIMHIP.
[Tno1maae MOBEPXHOCTH HUIUHAPA

50 Konunyeckast moBepXHOCTh, 00pa3yroliue
KOHMYECKO nmoBepxHoctu. Konyc

51 CedeHne KOHYCa MIIOCKOCTBIO,
MapaieabHOM IIIOCKOCTH OCHOBAHUS

59 Yceuénnslit konyc. M3o06paxenue
KOHYCOB M YCE€UEHHBIX KOHYCOB

53 [Tnomaae 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU KOHYCa
CrepeomMeTpriecKue 3a1a4i Ha

55 JIOKA3aTeILCTBO M BHIYUCIICHHUE,
MOCTPOEHUEM CEUEHUMN MUIMH/PA, KOHYCca
CrepeoMeTpHuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYKMCIIEHUE,
MOCTPOEHUEM CEYEHUM HWIIMH]IPA, KOHYCA

57 [Tpuknanueie 3a1a4u, CBsI3aHHBIE C
[IUIHHIPOM

58 [Ipuxnanueie 3a1a4u, CBSI3aHHBIE C
TATUHAPOM

59 Cdepa u map




60

Iepeceuenne ceps! u mapa ¢
iockocThio. Kacanue mapa u cepsr
IUIOCKOCTBI0. Bu 1 n3o6paxkenue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bun 1 n300pakeHue mapa

62

VYpasaenue chepsr. [Lnomans chepsl u eé
yacTeu

63

Cummetpust cdepsl 1 mapa

64

CrepeomeTpuiecKue 3a1aui Ha
JTIOKA3aTeIbCTBO M BHIYHCIICHUE,
CBsI3aHHBIE CO C(epoi U MapoM,
TIOCTPOCHHEM MX CEUCHHH MIOCKOCTHIO

65

CrepeomMeTpruyeCcKue 3a1a4u Ha
JIOKa3aTeJIbCTBO U BHIYHCIICHHE,
CBsI3aHHBIE CO C(epol U IMapoM,
MOCTPOCHUEM UX CEYEHUH MITOCKOCTHIO

66

[IpuknagHeie 3a1a4n, CBI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
mogoous

68

Pazauunsie KOM6I/IHaIII/II/I TCJI BpalllCHUA U
MHOI'OrpaHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun no Teme "Tena U MOBEPXHOCTH
BpaiueHus"




71

KonTponbhas pabora "Tena u
MOBEPXHOCTH BpaleHus"

72

O06wém nununaapa. Teopema 06 00bEMeE
HPSIMOTO LIMJIMHIIPA

73

Beranciienne 00bEMOB TeI ¢ TIOMOIIBIO
onpenenéHHoro uuterpana. OobpEm
KOHYyCa

74

ITnomaau OOKOBOM M HOJHOM
MOBEPXHOCTH KOHYCa

75

CrepeoMeTprieCKUe 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IMIHH/IPA,
KOHYyca

76

77

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI U
IJIOIIAAM TOBEPXHOCTEN Ten"

OO6BEM m1apa 1 MmapoBOro CEKTopa.
Teopema 06 06bEMe mapa. [Inomans
cdepbl. CTepeoMeTpHYECKHe 3a1auH,
CBS3aHHBIE C BEIYUCIEHHEM 00HLEMOB
Iapa, ImapoBOro CErMeHTa M IapoBOr0O
CeKTopa

78

[Tpuxnanueie 3aaauu o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM II1apa u
iomaasio cepbl. COOTHOMICHUS MEXKITY
TJIOIA/IIMU TIOBEPXHOCTEN 1 00bEMaMu
[IOIOOHBIX TEI

79

[Tog0OHBIC Tea B MPOCTPAHCTRE.
N3menenue o0bEMa npu mogo00uu.
CrepeoMeTpHYeCKHE 3a]Ia9H, CBSI3aHHBIC C




BBIYHCIIEHNEM 00BEMOB TeJI U IIOMIAIEH
IIOBEPXHOCTEN

80

KonTponbnas padora "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX Ten"

81

JBmwxenus npoctpanctBa. OTOOpaKEeHHUS.
JIBrokenus u paBeHCTBO Guryp. O0mime
CBOICTBa JBHKCHUM

82

Buael nBukeHuid: napaiiebHbIA
MIEPEHOC, IEHTPAJIbHAsi CAMMETPUS,
3epKajgbHasi CHMMETPHS, TOBOPOT BOKPYT
IPsIMO

83

[Ipeo6pazoBanus mogobus. [Ipsmas u
chepa Ditnepa

84

FCOMeTpI/I‘-IeCKI/Ie 3aa4i Ha IPUMCHCHUEC
JABUXKXCHUS

85

Konrtponsnas padota "BekTops! B
npocTpaHcTse"

86

O6o06matomiee moBropeHue 11 noHsaTuii u
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMaTH3allNs 3HAHUI:
"TlapamiensHOCTh MPSIMBIX U MIIOCKOCTEH
B NpocTpaHcTBE"

87

O6o6maromiee nmosropeHue 11 nonstuii u
MeTOJI0B Kypca reomeTtpuu 10-11
KJIaCCOB, CUCTEMATHU3alI1s 3HAHUI:
"BekTops! B mpocTpaHcTBe"

88

O6o06matomiee nmoBropeHue 11 nouaTuii u
MeTOJI0B Kypca reometpuu 10-11




KJIACCOB, CHCTEMAaTH3aIlysl 3HAHUM:
"BekTopsl B ipocTpaHcTBe"

89

Ob6o6matomee noproperue 11 nousaTuit u
METOJIOB Kypca reomeTpuun 10-11
KJIACCOB, CHCTEMAaTH3aIisl 3HAHHIA:
"O6beM MHOTOrpaHHuKa"

90

Ob6o6marommee noroperue 11 nmoHsTuit u
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUsl 3HAHHH:
"O6BeM MHOTOTpaHHHUKA"

91

Ob6o6marommee noroperne 11 moHsTuit u
MeTOA0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3alUsl 3HAHUM:
"ITnomaau MOBEpXHOCTH U 00BEMBI
KpYTJIBIX TEN"

92

Ob6o6marommee noroperne 11 nmousaTuit u
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHHH:
"TTnomaau MOBEPXHOCTH U 00 BEMBI
KpYIJIbIX Ten"

93

Hrorosast KoHTpoJbHAS paboTa

94

HTorosast KOHTpoOJbHAs paboTa

95

[ToBTOpeHue, 0600IIEHNE 1
CHUCTeMaTH3alrs 3HaHUI

96

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U




97

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAYKU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOTHUI

98

HcTopus pa3BUTHS CTEPEOMETPUHN KaK
HAYKU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBFOTEPHBIX TEXHOJIOT UM

99

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYyKU U €€ POJIb B Pa3BUTHHU
COBPCMCHHBIX HHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

Maremaruka: anredpa 1 Hadyajga MAaTEMAaTHUYECKOr0 aHAIN3a, TEOMETPUSL.
I'eomerpus, 10-11 knaccel/ byryzos B.®., IIpaconos B.B. nox penakiueit

CanoBauuero B.A., AknmonepHoe oomectBo «M3narensctBo «IIpocBemenney

METOINYECKHUE MATEPHUAJIBI /UIA YUUTEJIA
e b.I'.3uB. 'eomerpus. Aunakrnueckue marepuansl. 10 knacc. U3narenscTBo
"[Ipocsemenue".

o KoHCTpyKTOp MHAMBHIyaIbHBIX 3aganuii https://school-pro.ru/constructor/

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

KonctpykTop maauBuyabHbIX 3ananuii https://school-pro.ru/constructor/
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