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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust SABISETCS OJTHUM M3 0A30BBIX KYPCOB HA YPOBHE CPEIHETO 0OIIero
o0pa3oBaHMs, TaK Kak o0O0eCleuYrBaeT BO3MOXXHOCTh H3YUYCHMS JUCHHUILIAH
€CTECTBCHHO-HAYYHOM HANPABJICHHOCTH W MPEIMETOB T'yMAaHUTAPHOIO IMKJIA.
[TockonbKy TOTHYECKOE MBIIIJICHHE, (HOPMUPYEMOE MPU U3yICHUH 00YyIaIOITUMUCS
MOHSTUMHBIX OCHOB T€OMETPHUM, MPHU JIOKA3ATEIHLCTBE TEOPEM M MOCTPOEHUHU
LETMOYKHU JJOTHYECKUX YTBEPKIACHUM MPU PEIICHUHA FT€OMETPUUECKUX 3a]1a4, YMEHUE
BBIJIBUTAaTh U OINPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO HWCHOJIB3YIOTCA MPHU
pEIIeHNH 3a7a9 €CTECTBEHHO-HAYYHOTO 1UKJIA, B YACTHOCTH (PU3NYECKUX 3a1ad.

[{ens ocBOeHUs mporpaMMbl yaeOHOTO Kypca «I'eomeTpusi» Ha yriryOJIEHHOM
YPOBHE — Pa3BUTHUE UHIUBUIYATBHBIX CIIOCOOHOCTEHN 00yYaromuUXCcs Py U3yUYCHUH
r€OMETPUH, KaK COCTaBJSIOIICH TmpeaMeTHod obnactu «Marematuka u
nH(popMaTHKa» Yepe3 00ecreueHne BO3MOKHOCTH MPUOOPETESHUS M UCTIOJIH30BAHUS
0onee ri1y0OKMX reOMETPUUECKUX 3HAHUM U IeUCTBUMN, CTIEHU(UIHBIX T€OMETPUH,
¥ HEOOXOMMBIX JIJIS YCIIENTHOTO MPOo(heCcCHOHaTLHOTO 00pa30BaHMsl, CBI3aHHOTO C
HCITOJIb30BAaHUEM MaTEMaTHKH.

[IpuopuTeTHRIMU 3aja4yaMy Kypca TE€OMETPUU Ha YTriyOJIEHHOM YpOBHE,
PACIIMPSIONIMMH ¥ YCUIUBAIOIIUMHE Kypc 0a30BOTO YPOBHS, SIBIISTFOTCSI:

paclIupeHue NPEeACTABICHUS O TEOMETPUH KAK YaCTH MUPOBOM KYJIbTYPhI U
dbopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYIKAIOIITUM MUPOM;

dbopMupoBaHUE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak o
BOKHEUIIINX MaTEMaTHYECKUX MOJIENAX, IMO3BOJSIONIMX OINUCHIBATH M M3Yy4aTh
pa3HbIE SABJICHHS OKPYIKAIOIIETO MUPA, 3HAHKWE MTOHATUMHOTO anmnapara no pasieiy
«CtepeoMeTpusi» yueOHOTO Kypca TeOMETPHUH;

dbopmupoBaHue YMEHUS BIIAJICTh OCHOBHBIMH TTOHSITUSIMH 0
MPOCTPAHCTBEHHBIX (UTypax M UX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMynT M yMEHHE HMX TPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMBI M HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a]1a4;

dbopMHupoOBaHUE YMEHHS PACIIO3HABATh HA YEPTEKAX, MOJCISIX U B pEaTbHOM
MHUpPE€ MHOTOTPAHHUKM M Teja BpalI€HUs, KOHCTPYHUPOBATh T'€OMETPUUECKUE
MOJICIIN,

dbopMHupOBaHUE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHUS
MaTEMaTUYECKUX TEOpHui, (POPMUPOBAHUE TMOHUMAHHUS POJIM AKCUOMATHKU TPHU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupOoBaHUE YMEHHS BIIaJeTh METOJIaMH JI0KA3aTeJIbCTB W aJrOPUTMOB
pellIeHus, YMEHUS UX TPUMEHATH, TPOBOJAUTH JI0KA3aTEIbHbIC PACCYKICHUS B XO/I€
pELICHUsI CTEPEOMETPUUYECKUX 3a/1ad W 3a4a4 C MPAKTUYECKUM COACPKAHUEM,
dbopMHupOBaHUE TPEJACTABICHUS O HEOOXOAMMOCTH JIOKAa3aTeIbCTB  MPHU



000CHOBAaHNY MAaTEMAaTHUYECKUX YTBEPKICHUA M POJIM AKCHOMATUKU B TIPOBEICHUHT
JETyKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEJUICKTYalbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3yUEHUIO TEOMETPUH;

dbopmupoBanre (PYHKITMOHAILHONW TPAaMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHUS PAClo3HABATh TMPOSBICHUS TE€OMETPUUECKHX TMOHSATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTYyalUsX U MPU U3YYCHUH JIPYTUX
y4eOHbIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETALNUN MOJTyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP’KAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomerpusi» B
10-11 «kmaccax sBustorcs: «lIpsgmMble W TUJIOCKOCTM B MHPOCTPAHCTBE»,
«MHororpannukn», «Tena  BpameHus», «BeKTopbl W  KOOpAWHATHI B
IPOCTPAHCTBE», «/[BMIKEHUS B MPOCTPAHCTBE.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
MOHSATUSIMI», PETIEBAHTHBIMU T€OMETPHUH Ha YIITyOIEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCUTCSI KO BCEM COJIep>KaTelIbHbIM JIMHUAM Yy4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUW  paclpeiensercs He TOJbKO IO
coJiepKaTebHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHmsi DenepanbHON padoueit
IpOrpamMMbl, pacnpeleNEHHbIM MO TojJaM OOy4YeHHSs, CTPYKTYPHUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MMPUHIMITMAIBLHBIM BOIIPOCaM 00yYaromuecs
oOpamjaiich ~ HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEI0OBATENBHO U TOCTYNATENBHO, C
coOJTr0/IeHreM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O0yYarOMIMXCs, pACIIUpsIs U yrayossis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3HU.

[Tepexos kK U3y4EHUIO TEOMETPUHN HA YTIyOJIEHHOM YPOBHE TIO3BOJISICT:

co3math ycmoBus i auddepeHnuanuu  oOydeHHUs, TOCTPOCHUS
UHIMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, O0OECNEeYUTh YIIIyOJIEHHOE
U3y4YEHUE T€OMETPUH KaK COCTaBIISAIONICH yueOHoro npeamera «MaremaTuka;

MNOATOTOBUTH OOYYAIOIMIMXCA K TNPOJOJIKEHUIO M3YyUYEHUS MAaTeMaTHKU C
y4a€ToM BBIOOpa Oynmymielr mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
00muM 1 IpoeccoHaTEHBIM 00pa30BaHUEM.

Ha wu3ydenue ydebHOro kypca «I['eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yvaca: B 10 kimacce — 102 yaca (3 gaca B Heneno), B 11 kimacce — 102
yaca (3 yaca B HEJEJIII0).



COAEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IIOCKOCTb,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM IOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble M CKpelMBaromuecss npsMmble. [Ipu3Hakm cxpempyBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NAapaJlIeIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MaPAJUIEIIBHOCTD TPEX MPSAMBIX, NAPAJLIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHus. M300pakeHue
buryp B mapayienbHON MPOEKIUU. YTIbl C COHAMPABIEHHBIMH CTOPOHAMH, yTOJI
MEXIY NPSMBIMH B IPOCTPAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapajliebHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEN. IIpocrenmue
OPOCTPAHCTBEHHbIE (GUTYpPbl Ha IUIOCKOCTU: TETpadap, Napajulelenume],
MMOCTPOCHHUE CEYCHHUI.

[lepneHaAUKYIJISIPHOCTD IPSIMOUM U IJIOCKOCTH: MEPIICHINKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC MAPAJUICIbHBIE WM NEPHCHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHEHAMKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
IIEPIIECHIUKYJISIPHOU IJIOCKOCTH. OpToroHajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TIIOCKOCTH, MPOEKIMs (PUTypbl HA TUIOCKOCTb. IleprneHuKynsapHOCTb
IUIOCKOCTEW: NPU3HAK NEPNEHAUKYJIPHOCTH JBYX IUIOCKOocTed. Teopema o Tpéx
NEPIECHINKYJISPAX.

Yrael B NPOCTPAHCTBE: YIoJl MEXAY HNPSMOUW U INIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JMHEWHBIA YIOJI ABYIPAHHOIO yrya. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBL.
CBoMicTBa INIOCKUX YIVIOB MHOTOTpaHHOTO yria. CBOMCTBA IUNIOCKUX U ABYTPAaHHBIX
YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YIJIa.

MHororpaHHuKHu

Bunel MHOrOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. IIpusma: n-yrosnbHas
npusMa, npsiMasi 1 HaKJIOHHAsi IPU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MPU3MBI.
[Tapanenenunen, NpsIMOYTOJIbHBIN MapaJlIEICIUNE]] U €ro cBoiicTBa. KpaTuaiiiue
IIyTM Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiutepa. IIpocTtpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: n-yronpHasi nupamuia, NpaBuiIbHas U yCeUEHHAS
nupamuael. CBoiictBa péOep M OOKOBBIX TIpaHEd MPABUIBHON IHUPAMUIBL.
[IpaBunbpHBIE MHOIOTPaHHUKH: IpPaBUJIbHAA IPU3Ma W IPAaBWIbHAS NUPAMUIA,



IpaBUIbHAS TPEYTOJIbHAS TUPaMK/Ia U IPAaBUIIBHBIN TeTpasap, Ky0. IlpencraBienne
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, JOAECKAdIP U UKOCADIP.

Bolunicnienue 371€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, OuWaroHajg, YTJbl.
[Imomaas OOKOBOW TOBEPXHOCTH U IIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IJI0IAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMPsAMOM rpu3Mbl. [Lmomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH TMPABUIBHOM MNHUpPaMHUABI, TeOpemMa o
IJIOIIAIA YCEUYEHHOU MUPAMUBI.

CumMmeTpuss B NOPOCTPAHCTBE. DIJIEMEHTbl CHUMMETPUU  IPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS MPaBUIbHOU
IIAPAMUJIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, MJIMHA HEHYJEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBoiicTBa ClI0KeHUsI BEKTOpOB. CBONCTBA YMHOXKEHHSI BEKTOpa Ha YUCJIO.
[lonaTHe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAK KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BekTopam. lIpsmoyronpHasgs  cucrtemMa  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOPAMHATAMHM BEKTOpA WU
KOOpAMHATAMH TOYEK. YTOJN MEkKIy Bekropamu. CKalsipHOE MPOU3BEIAECHUE

BEKTOPOB.
11 KUIACC

Tesia Bpalenus

[TonsiTHsI: IMUIMHOpUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepuueckas TMOBEPXHOCTh, oOOpa3ymoliue TMoBepxXHOcTe. Tena BpalleHus:
WIMHIP, KOHYC, YCeUEHHBIN KOHYC, cepa, map. Bzaumuoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTelbHas MIOCKOCTh K chepe. M300paxkenue Ten BpallleHus Ha
iockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepbl U mapa.

O6bEM. OcHOBHBIE CcBOHCTBa 00BEMOB Teil. TeopemMa 00 o00bEME
OpSIMOYTOJIBHOTO Tapajienenumnena u cienctsus u3 He€. OO0bEM mnpsMod U
HAKJIOHHOM NpU3MBI, HWIMHJpA, MUpaMUAbl U KoHyca. O0BbEM I1apa U MIapoBOTO
CETMEHTA.

KomOunHanmu Tenm BpamieHuss ¥ MHOTOTpaHHMKOB. [Ipm3Mma, BmucaHHas B
WIMHIpP, ONHCaHHas oOKojio uwiuHapa. Ilepeceuenue cdepsl u 1mIapa ¢
wiockocThio. Kacanune mapa u cdepsl miockocTeio. [loHATHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO c¢epsl, cepbl, BNMUCAHHON B MHOTOIPAHHUK WU TEJO
BpaIICHUS.



[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIOmanas chepbl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OO0BEMOB, TUJIOMAACH MMOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpa3zoBanue momobus, romoretus. Pemenue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB UM TEJ BPALICHUS: CEYEHHUS LUIIMHIpA
(mapajmienbHO W TEPHEHAUKYJSIPHO OCH), CEYEHUs KOHyca (IapajuieiibHbIE
OCHOBAHHIO U MPOXOJSIINE Yepe3 BEPUIMHY ), CEUEHHU 11apa, METObI TOCTPOEHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYILIEeH IIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHUE
BeKTOpoB. (CBOHCTBa BEKTOPHOIO yMHOXeHUA. [IpsMoyronbHas cucrtema
KOOpAMHAT B mpoctpaHcTBe. KoopauHaTel BekTopa. PasnoxkeHune BeKkTopa Mo
6azucy. KooparHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

JABHKeHHs B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OtoOpakenus. JIBMKeHUS W PaBEHCTBO (HUTYP.
OOmme cBoiicTBa NBWXCHHH. BuIbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LEHTpaJbHAsl CHUMMETPUs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATBI

1) rpa:knanckoe BocIUTaHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIECTBA, MPECTABICHUE O MATEMAaTHUECKIX
OCHOBaX (PYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBJICHUH, TPOLEIYP
rpakgaHckoro  oOmectBa  (BbIOOpBI,  ONpPOCBI W JApPYroe), yYMEHHUe
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GyHKIUSIMY 1 Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
IPOILJIOMY U HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIIEHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKON MIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHH B JAPYIMX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO IMOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATETbHOCThIO YUEHOr0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOSHNE YCTOWYUBOTO Oy IyIIIETO;

4) scTeTHYECKOE BOCIIMTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOUas 3CTETHKY MaTeMaTHUYeCKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCyK/IeHUH, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM pPa3iIMyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37IOPOBBIO (370pOBOE THUTAHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUH U
OTHbIXa, peryJspHas (pu3ndeckass akTUBHOCTH), (PM3MYECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM JIEATENbHOCTBIO;

6) TpynoBOE BoCIIMTAHUE:

TOTOBHOCTh K TpYIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccur u peaiv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HATIPABICHHOCTH;

7) 3K0JI0THYECKO€e BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJbTYpbl, TOHUMAHUE BIMSHUS
COIMAIbHO-PKOHOMUYECKUX TMPOIIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHEHHE MATeMATHYEeCKUX 3HAHWM I pemieHus 3amad B 00JiacTu
OKpY>KaloIllle Cpefbl, MUIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEICTBUM JIJIsl OKPYKAIOLIEH CPeJibl;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU ¥ OOIIIECTBEHHOMN MPAKTUKH, TOHUMAHNUE MATEMAaTHIECKOM
HAyKHU Kak cepbl 4eTOBEYECKOM 1eITeIbHOCTH, 3TAMOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUTSL pa3BUTHUSL IMBUIM3AIMM, OBJIAJCHUE SI3bIKOM MAaTEMAaTUKH U MAaTeMaTHUYeCKOU
KyJbTYpOH KaK CPEACTBOM MO3HAHKS MUPA, TOTOBHOCTh OCYIIECTBIISITh IPOEKTHYIO
Y UCCJIEIOBATEILCKYIO IEATETLHOCTh MHANBUAYAILHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS

Ba3oBble Jjornyeckue J1eicTBUA:

BBISIBIIATH U XApPaKTEPU30BATh CYILECTBEHHBIE MPU3HAKKM MATEMATHYECKUX
0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIY TMOHATHSIMH, (POPMYIHPOBATH
oTpe/IeTICHUs] TIOHSTHM, yCTAaHABIMBATH CYNIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIAHN,
OCHOBaHMsI /1711 000OIIIEHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOIUMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (GOPMYJIMPOBaTH U  MPE0OpPa30BBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPKIACHUSX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHIA;

JleJlaTh BBIBOABI C HCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHHUN
(IpsiMbI€ U OT IPOTUBHOTO), BRICTPAUBATh apTyMEHTALINIO, TPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAan0O0JIee MOIXOAAIINN C Y4ETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMmy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMUMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (hOpMyIMpoBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEIEHHOTO  HAOMIOACHUSA, HCCIEAOBaHMS, OIICHWBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUII;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €TO0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh IeUIUTH MHGOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHGOPMALIUIO PA3IUYHBIX BUJIOB U (OpM
IPECTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3sIUYHBIX (opmax,
WLTIOCTPUPOBATH rpapUuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHUBeEPCaJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIAMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpakKaTh CBOKO TOYKY 3PEHHS B YCTHBIX
U TIIMCBMCHHBIX TCKCTAaX, [AaBaTb MNOACHCHUA 11O XOI[y pemeHI/m 3aa4u,
KOMMEHTHPOBATH IOJIyYEHHBIN pPE3yIbTaT;

B XOJIe¢ OOCYXKIIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOM TEMBI,
npoOJIeMbl, pemaeMol 3a7add, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>XMBaTh Pa3jM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
dbopMyTHUpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MPE/ICTABIIATh PE3yJIbTAThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTA, HCCIICOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
IIPE3EHTAIlUA U 0COOEHHOCTEH ay TUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTEJJIEKT:

BJIaJIeTh ~ HaBBbIKAMH  TIO3HABATEJIbHONW  peduieKkcuM  KakK  OCO3HAHMUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTUIECKON 3a1a4H;

MPEABUJICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPH PEIICHUM 3aJ1auH,
BHOCHUTh KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OTICHUBATh COOTBETCTBUE PE3YJIHTATA IIEJIN U YCIOBUSIM, OOBSICHATH TPUIHHBI
JIOCTUIKEHUS WM HEJOCTUIKEHUS PE3yIbTaTOB JIEATCIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY .

CoBMecTHASI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYTBHON
paboThl TpU pemieHuH YYeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOU
JeATEIIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0 COBMECTHOM paboThI, paclpeneiisTh
BUJIBI pa0bOT, IOTOBApUBATHCS, 00CYXAaTh MPOLIECC U pe3ybTaT paboThl, 00001IaTh
MHEHMS HECKOJILKUX JTIOCH;

y4acTBOBaTh B TPYNMHOBBIX Gopmax paboThl (00Cyx)aeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE MITYPMBI» U UHBIC), BBITIOJIHATH CBOIO YaCTh PA0OTHI K KOOPIMHUPOBATH
CBOU JICUCTBUS C JPYTMMH YJI€HAMH KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOHMH TPOAYKT MO KPUTEPHUSIM, CHOPMYJTUPOBAHHBIM  yYaCTHHUKAMU
B3aUMOICHCTBHUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca oGyyaronuiicss HAy4uTCs:

+ CBOOOJHO ONEpPUPOBATH OCHOBHBIMHM IOHSATHSIMH CTEPEOMETPUM IPH
pELIeHNN 3aa4 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYKICHUM;

* IPUMEHSATh AKCMOMBI CTEPEOMETPUU W CIIEICTBHUS M3 HUX INPU PELICHUU
TFeOMETPHUYECKUX 3a/1a4;

+ Kjaccu(uUUpOBaTh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

+ CBOOOJHO ONEpUPOBATh IOHATHUSAMM, CBSI3AHHBIMM C yIjJamMud B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMOM U
IUIOCKOCTBIO;

+ CBOOOJHO ONEPUPOBATH NOHITUIMM, CBA3aHHBIMU C MHOT'OI'PaHHUKAMU;



+ CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpHU3Ma,
NUpaMU/a, MPSIMOYTOJIbHBINA NapajuieNenunesn, Kyo);

+ KkimaccupuUIUpoOBaTh  MHOTOTPAHHUKH,  BBIOMpAas ~ OCHOBAaHUS IS
KJaccuukanuu;

+ CcBOOOAHO  OMNEpUPOBATH TMOHSATUSAMH, CBS3AHHBIMH C  CEUYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

*  BBINIOJHSATH napasuieiabHOE, LEHTPaJIbHOE u OpPTOTOHAILHOE
MPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTb, BHIMOJIHATH U300paxeHus: uryp Ha
MJIOCKOCTH;

* CTPOUTH CEYEHHS MHOTOIPAHHHUKOB DPA3JIMYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

* BBIYUCIATH  IUIOIIQAM  [OBEPXHOCTEH  MHOTOTPAaHHUKOB  (IIpU3Ma,
nupamuzia), FeOMETPUUYECKUX TEJ ¢ IPUMEHEHUuEeM Hopmylt;

+ CBOOOJHO OMEPUPOBATH MOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, ILIEHTP,
0Cb U TNIOCKOCTh CAMMETPHH, LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (UTYPBI;

+ CBOOOJHO ONEPUPOBATH TMOHSATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B ITPOCTPAHCTBE;

*  BBINOJHSATH ACHUCTBUS HAJ] BEKTOPaMU;

+ pemath 33JaYd Ha JI0KA3aTE€IbCTBO MAaTEMATHUYECKUX OTHOIICHUU W
HAXO0X/IEHHUE TeOMETPUUECKUX BEJIHUNH, IPUMEHSS U3BECTHBIE METO b IIPU
pelIeHu MaTEeMaTUYeCKUX 3a/1ad TMOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0’KHOCTH;

+ TMPUMEHSATH TMPOCTEHIINEe MpOrpaMMHBIE CpPEIACTBA M  DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

+ U3BJIEKaTh, MPEOOPa30BBIBATh W HWHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeJCTaBICHHYI0 Ha
yepTexkax U pucyHKax;

+ TMPUMEHSITh TOMy4YEHHbIE 3HAHMS Ha TPAKTHKE: CpaBHUBaTh U
aHAJIM3UPOBATh peajbHbIE CUTyallld, MPUMEHSATh W3YUYCHHbBIE TMOHATUS B
Opolecce TMOUCKAa PEeHICHUS MaTeMaTH4eckKd CPOpMyIUPOBAHHOM
npoOemMbl, MOJAEIUPOBAaTh peajbHble CHUTyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MMOCTPOEHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUNA M TEOpeM, ammapara anreOpbl, peliaTth MPaKTUYECKUe 3a1ayi,
CBSI3aHHBIE C HAXOXKICHUEM F€OMETPHUUECKUX BEIUYHUH;

+ HMETh NpPEACTaBlIeHUs OO0 OCHOBHBIX ATamax pa3BUTUS T€OMETPUM Kak
COCTaBHOM yacTu (pyHJaMEHTa Pa3BUTHS TEXHOJIOTHMA.

K xonity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJHO OIEPUPOBATH TMOHATUSIMHU, CBSI3aHHBIMHU C IHJIMHAPUYECKOM,
KOHUYECKOW U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
MOJTyYEHUSs;

OIEpUPOBATh MOHATUAMH, CBSI3aHHBIMU C TEIAMM BpAILEHUS: [WJINHAPOM,
KOHYCOM, c(hepoil u mapom;

pacrmo3HaBaTh Tejla BpalleHus (UMIUHAP, KOHYC, cdepa U map) u
OOBSACHATH CIIOCOOBI MOTYUYESHHS T BPALLCHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;
BBIUMCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOIIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpALECHUS,
reOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALMAMU TENl
BpallleHUsI ¥ MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0JI0 cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WJIM TEJIO
BpalllCHUS;

BBIUUCIISTH COOTHOLIECHUS MEXKY TUIONIAIIMU MIOBEPXHOCTEH 1 00BEMaMu
IIOJOOHBIX TEN;

n300paxarb H3ydaeMble (UIYpbl, BBIIOJIHATh (BBIHOCHBIE) IUIOCKHE
YepTeKU U3 PUCYHKOB MIPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPALU HaJl BEKTOPaAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUCTEME KOOPAHHAT;
pelaTh reOMETPUUECKHUE 3a/1a4H HA BBIYMCICHUE YTIIOB MEX1Y MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU J0 MJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPIANHATHOTO METO/1a IPU PEILICHUH;
CBOOOJHO OMEpPUpPOBATh MOHSTUSIMH, CBSI3AaHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAHHUKOB M TeJl BpallleHUus IpHU
NapajuleIbHOM  IEPEHOCE, UEHTPaJbHOW CHUMMETPUH, 3€pKAIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSMOM, peoOdpa30BaHus MOA00US;
CTPOUTH CEUYEHHUs MHOTOIPAaHHUKOB U TEJ BpAIllEHUS: CEYCHHs IMINHIPA
(mapanenbHO U NEPHEHINKYIISIPHO OCH), CEYEHMs KOHyca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE Yepe3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUMH: METOJ CJEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUSA, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKACHUS;

OPUMEHATh T€OMETPUYECKHe (aKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararoliMX HECKOJIbKO IIAaroB PEHICHUs, €CIU YCIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (hopMme;

pelmare 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPY PELIEHNN CTEPEOMETPUUYECKUX 3a/1aY;

MIPUMEHSITH ITOJyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAIU3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyallUH, NPUMEHATh HM3YUYEHHBIE IOHATUSA,
TEOPEMBI, CBOMICTBA B TMpPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YeCKU
chOpMyIUPOBAHHON MPOOIEMbI, MOAECTUPOBATh pPEANbHbIE CUTYallUd Ha
A3bIKE TEOMETPHH, UCCIEA0BATh TOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TMOHATUH M TeopeM, armapata anreOpbl, peuaTh
NPaKTUYECKUE 3aJ1a4, CBS3aHHBIE C HAXO0XXJIECHHEM TI'€OMETPUUYECKUX
BEJIUYUH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (pyHJaMEHTa Pa3BUTHS TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (mudpoBbIe)
n/n MPOrpamMmbl Bcero Kontpoannere  TlpaxTudeckue oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
1 Bgenenue B crepeoMeTpuio 23 1
’ B3anmHOe pacnosioxKeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapamiensHOCT IPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTL NPSIMBIX U )5
IJIOCKOCTEH B MPOCTPAHCTBE
5 VYrusl U pacCTOSHUS 16 1
6 MHororpaHHuKH 7 1
BekTopsb! B mpocTpaHcTBE 12
g HOBTOE)eHHe, 000011IEHNE U CHCTEMATA3 AN 5 )
3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM (uudpoBbie)
Ne n/m Koutpoabuble IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypen
1 AHanmTH4YecKasi TeOMETPHS 15 1
) [ToBTOpeHwme, 0606meHI:Ie 51 15 1
CUCTeMAaTH3aIHsl 3HAHHUHA
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaan moBEpXHOCTH U OOBEMBI 9 |
KPYTJIBIX TET
6 JIBrokeHUS 5 1
7 [ToBTOpeHwme, 0606meHI:Ie 51 17 )
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTshI

IIpakTHYeckue
padoThI

Jlara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE MpaBujIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, MMapaJlJIEIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEeOMETPHUH: TOYKA, TIpsiMasi,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakKEeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJlJICIIbHBIX MPAMbBIX
(OTpe3KOoB), cepeIMHbI OTpE3Ka

[TonsTHs: mepecekaronuecs MIOCKOCTH,
MepeceKaroIIMecs mpsiMasi ¥ TIOCKOCTb;
MOJTYTIPOCTPAHCTBO

[ToHsATHS: TIEpeCceKAIOIIUECs IIOCKOCTH,
MepeCceKaroNINecs MpsiMasi v MIIOCKOCT;
MOJTYTIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB




AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U TIEPBHIC
cnenctBus U3 HAX. CrocoObl 3a1aHus
HPSMBIX U TTIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUS MPSAMBIX U TNIOCKOCTEH

10

N3o0pakeHne ceueHnit mupaMuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHust
MOJIy4YE€HHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

11

N3o0pakeHne ceueHnit mupaMuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3HBIMU IIBETaMHU

12

N3o0pakeHne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPbIE TPOXOJAT Yepe3 Ux
pEbpa. N3o0pakeHne nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYCHUN
pa3sHBIMU IIBETaMHU

13

N300pakeHne ceueHuil nmupaMubl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOAAT YE€PE3 UX
pEbpa. N3o0pakeHne nepecedeHus




IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpaivBanve mocTpOCHHBIX CEYEHUM
pa3HbIMH LIBETaMU

14

Meton cienoB Uil IOCTPOEHUS CEUEHU I

15

Merton cnenoB 1yisl TOCTPOCHUS CEUYCHU.
CaoiicTBa nepeceyeHnid MpSMbIX U
IIOCKOCTEHN

16

Merton cnenoB 1yisl TOCTPOCHUS CEUYCHU.
CaoiicTBa nepeceyeHnid MpSMbIX U
IIOCKOCTEHN

17

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 11aroB
ITOCTPOEHUS

18

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

19

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupaMu/ie, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexceI‘/'I U 3aI1MCh 111aroB
MOCTPOEHUS




21

[ToBTOpenue nnanumerpun: Teopema o
MPOIOPLHMOHANBHBIX oTpe3kax. [logolue
TPEYrOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacdueTsl B cCEUECHHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN

23

KonrponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsmMbIx B
npocTtpancTBe. CKpenBaronecs
npsimble. [Ipru3Haku cKperuBaommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o CyleCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHON
JAHHOW MPSIMO, TPOXOASAIIEH Yepe3
TOUYKY ITPOCTPAHCTBA U HE JIeXKalllel Ha
JaHHOM npsMoi. Jlemma o nepeceyeHuun
MapajvieIbHbIX MPSAMBIX ITIOCKOCTHIO

26

[TapannensHOCTh Tpex NpsAMbIX. Teopema
0 TpE€X MapajuleNbHbIX NpAMBIX. Teopema
0 CKpELIMBAOIINXCS IPSIMBIX

27

[TapannensHOE MPOEKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA MapaIeIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napajsienbHON MPOEKINN




28

[lenTpanbsHas npoeKkuus. YTomi ¢
COHAIMPaBJIEHHBIMU CTOPOHAMHU. YTOJI
MEXY IPSIMbIMU

29

3amauy Ha I0Ka3aTeIbCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacnonoxceHHeM HpSIMBIX B
MIPOCTPAHCTBE

30

[lonsATHA: MapauIeIbHOCTD MIPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
MapaJUIEIbHOCTH MPSIMOU U IIJIOCKOCTH.
CaolicTBa napamieabHOCTH IPSIMON U
IJIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYMCIICHNE
U J10Ka3aTeNIbCTBO, CBSI3aHHBIE C
[apaJUIEIbHOCTHIO MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

32

ITocTpoeHue cedeHus, MPOXOLALIETO
4yepes JAHHYIO IPSIMYI0 Ha 4epTexXe U
[apaJuIeJIbHOTO APYrou npsMon. Pacuér
OTHOLIEHUH

33

[MapannensHast MPOEKIHs, TPUMEHEHUE
JUTSL TIOCTPOCHMSI CEYCHUH Ky0a 1
napauienenumnena. CeoncTaa
Hnapajjiejicnmiicaa 1 Npu3mMabl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIebHOCTH JBYX IUIOCKOCTEH

35

Teopema o0 nmapajieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIAIICH Yepe3 TOUKY, HE




MIPUHAJICHKALLYIO TAHHOMN NJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX MIEPECEUEHHUS
IIPY NIEPECEUEHUN JIBYX MapaJlJIeNIbHbBIX
IJIOCKOCTEMN TPEThEU

37

CaoiicTBa napauieIbHbIX MIIOCKOCTEM:
00 oTpe3Kax mapajiebHbIX MPSIMBIX,
3aKJIIOYEHHBIX MEKy apauIeIbHBIMUA
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
ABYMs MapaJUICIIbHBIMU ITJIOCKOCTIAMU

38

[ToBTopenue: Teopema [Mudaropa va
MIJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
napajuiesienunesa

41

Boruncnenue 1iaMH OTpe3KoB B KyOe U
IIPSIMOYTOJIbBHOM NapaJuleIenuee

42

[leprieHAMKYIAPHOCTD MPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYIISIPHOCTH MIPSIMON U
IJIOCKOCTH

43

[leprieHAMKYISAPHOCTH MPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYISIPHOCTH MIPSIMON 1
MJIOCKOCTH




Teopema 0 CyIlIeCTBOBAHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH

44 Yyepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHOM K IIIOCKOCTH

45 [1nockocTH U NepreHIUKYIIPHbIE UM
MPsIMbIE B MHOTOT'PAaHHHUKAX

46 [11nockoCcTH U IepIEHANKYISIPHBIE UM
MPsIMbIE B MHOTOTPAaHHHUKAX
[lepnienuKyIsip U HAKIOHHAS.

47 [TocTpoenue nepneHauKysapa u3 TOUKU
Ha IPAMYIO
IlepnieHUKyIIsp ¥ HAKIIOHHASL.

48 [TocTpoenue nepneHauKysApa u3 TOUKU
Ha IPAMYIO

49 Teopema o TpEX nepHeHANKYIAPAX
(npsimast 1 oOpaTHast)

50 Teopema o Tpéx nepneHAuKyIspax
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU
[Touck nepreHIMKyJISPHBIX TPSIMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHaJIbHOE MPOECKTUPOBAHKE
[TocTpoenue ceueHuit Kyoa, IpuU3Msbl,

54 MPaBWILHON MUPAMHJIBI C IOMOIIBIO

OpTOTrOHAJIBLHOM MPOEKIIUU




55

[TocTpoenue ceueHuii kyoa, Ipu3Msbl,
MPaBWJIbHON MUPaMUIbI C TIOMOILBIO
OpTOTOHAJIBLHON MPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO II0cKocTu. [lnockocTu
CUMMETpUI B MHOTOTpaHHHUKaX

57

[Ipu3Hak nepneHauKyIIPHOCTH MPSAMON
" IJNIOCKOCTH KaK CIICACTBUC CUMMCTPUN

58

[IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

60

CriocoObl OIyCTUTh MEPIEHAUKYIISIPBL:
CUMMETpPHUS, CABUT TOYKHU I10
MapajuIeJIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW IpsIMOH,
W3MEHEHUE PACCTOSHUI

62

Konrtponsnas padora "B3anmuoe
PACIIOJIOKCHHUC MTPAMBIX U IIOCKOCTEH B
MpOCTpaHCTBE"

63

IToBTOpEHME: Yyroy MexXay NPsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMaA
KOCHHYCOB

64

IToBTOpEHME: Yoy MexIy
CKpELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE




65

['eomeTpuueckre METObI BBIYUCICHUS
yriia MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

66

JIByrpanHbIil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOIO yIila

67

[lepnieHiuKyIsIpHBIE TIIOCKOCTH.
CgolicTBa B3aUMHO MEPIECHANKYISIPHBIX
IJIOCKOCTEMN

68

[Tpu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTE; TeopemMa o0 mpsiMOoi
nepeceyeHus IByX MI0CKoCTel
MEPIEeHIUKYIISIPHBIX TPEThEN TIOCKOCTH

69

[IpssMOyTONBHBIN MapajuIeNenume; Kyo;
U3MEpEeHUs, CBOMCTBA IPSIMOYTOJILHOTO
napajuiefnenumneaa

70

Teopema 0 auaroHamu NpsIMOYIrOJIBHOIO
napajuleJIenuIe a U CIEICTBUE U3 HEE

71

CrepeoMeTpuyecKre U NpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSMBIX U TIJIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOITUECS
MpsIMBIE, MTapajuIeIbHBIC TIJIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAaHHUKAX

73

[Tapa mapannenpHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEX/y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYaIUAX




74

PaccrosiHre OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSMOU J0 TIOCKOCTH

75

Brluncnenue paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
MMOMOLIBIO TIEPIIEHIUKYIISIPHOM
IIJIOCKOCTH

76

TpéxrpanHsblil yroyi, HEPaBEHCTBA AJIsI
TpeXrpaHHbIX yIioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77

DneMeHThI ChepPUIEeCKON TeOMETPHH:
reojie3nYeckue JIMHUU Ha 3emiie

78

Kontponbras padota "Yribl u
paccrosaHus"

79

Cucremaru3zauusi 3HaHUU
"MHOrOorpaHHuK U €ro 3J1eMeHThI"

80

[Tupamuna. Buasl nupamug. [IpaBunbaas
nupamMuaa

81

IIpusma. IIpsAmast u HaKJIOHHAS IIPU3MBI.
[IpaBunbHas npuzma

82

[IpsiMo#t napaienenunes,
NPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo

83

Brinykibeie MHOrOrpanauku. Teopema
Ditnepa

84

Brinykiibie MHOrorpanHuku. Teopema
Oiinepa. [IpaBuibHbIE U
MOJIyPaBUIIbHBIE MHOTOTPaHHUKHU

85

KonTpomnpHas pabora "MHOrorpaHHuku"




IlonsTue BCKTOpA HaA IJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOpPOB 1
89 [IpaBuno mapasenenumnena 1
90 YMHOXEHHE BEKTOpa Ha YK CIIO 1
Paznoxenue BexTopa 1o 6asucy Tpéx
91 BEKTOPOB, HE JIEXKAIHUX B OJJHOU 1
TJIOCKOCTH
92 CkanspHoe Mpou3BeICHNE 1
93 Boruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimune 3aga4n ¢ BEKTOpaMH 1
96 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimune 3aga4n ¢ BEKTOpaMH 1
98 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
99 O000111eHIE U CUCTEMATU3aLUs 3HAHUH 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O0o001IeH e U cucTeMaTu3alus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie IIpakrTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypcsl
[ToBTOpenue Temol "KooparHaTel
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocTpaHcTae”
) [ToBTOpenue Temul "CkansipHoe |
MPOU3BEICHUE BEKTOPOB"
3 IToBTOpeHME TeMbI "Bohruncnenue yria |
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHuEe TeMBI "YpaBHEHHUE TPSIMOH, |
IIPOXOALIEH uepe3 1Be TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, |
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHUE NIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE MJIOCKOCTH B OTPE3KaX
7 BektopHoe npousBeneHue 1
g JInHENHbIE HEPABEHCTBA, JIMHEMHOE |
[IpOrpaMMHUpPOBaHUE
9 JInHENHbIE HEPABEHCTBA, JIMHEMHOE |
MporpaMMHUpOBaHUE
10 AHanuTHyecKne MEeTObl pacuéra yria |
MEXy NMPSMBIMUA B MHOI'OTpaHHUKAaX
11 AHaJIUTUYECKUE METOJIbI pacuéTa yria |

MCKAY MJIIOCKOCTSAMU B MHOTOTI'paHHHUKAX




@opMyiia pacCTOSHUS OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 HaxoxneHne paccTossHuil OT TOYKHU 10
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHUN OT TOUYKHU J10
IJIOCKOCTH B MPaBUIILHON MUpaMHJIE

15 KonrponbHast pabora "AHanuruveckas
reomeTpus”

16 CeueHnst MHOTOI'PaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

17 CeueHusi MHOTOTPaHHUKOB: METO/
CJIEJIOB
CeueHnst MHOTOI'PaHHUKOB:

18 CTaHJAPTHBIE IJIOCKOCTH, IIEPECCUCHUS
MPSAMBIX U IIOCKOCTEHN

19 [TapannenpHble MPsMBbIE U TUIOCKOCTH:
[apaJuIeJIbHbIE CEUECHHUS

20 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOUIECHUM
[TapannenpHble MPsMBbIE U TUIOCKOCTH:

21 YIJIbI MEXKTY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU
IlepneHIuKyIspHBIE IPSIMBIE U

” IJIOCKOCTH: CTaHJAPTHBIE Naphbl

MEPIEHIUKYIISIPHBIX IUIOCKOCTEN U
MPSAMBIX, CHMMETPUHA MHOTOTPAaHHUKOB




23

IlepnieHIuKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIsIpax

24

IlepnenuKynspHbIC MPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS [IIUH B
MHOT'OTPaHHHUKAX

25

[ToBTOpEHME: Tomaan
MHOT'OYTOJIEHUKOB, (hOPMYJIBI JIJIs
Iomaaen, cCooopaxeHust moao0ous

26

[ToBTOpEHME: TIOMAAN
MHOT'OYTOJLHUKOB, (POPMYJIBI JJIs
TJI0IA N, COOOpaKeHUSI TIOT00MS

27

[ToBTOpEHMeE: Tomaan
MHOTOYTOJLHUKOB, (POPMYJIBI JJIs
TJI01aIeH, COOOpaKeHUsI TIOT00MS

28

[Inomanu ce4eHrnii MHOTOIPaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUSI TOA00MS

30

Kontponbnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

O06bEM Tena. OObeM MPSIMOYTOILHOTO
napauiesienumnesa

32

3anaun 00 yaBOCHUHU Ky0a, O
KBaJpatype Ky0a; 0 TPUCEKIIMH yTIia




33

CrepeoMeTpHuyecKHe 3a1a4u, CBSI3aHHbIC
¢ 00BEMOM TPSIMOYTOJILHOTO
napauiesienumnesa

34

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
BBIYHCIICHHEM 00BEMa MMpsAMOYTOJIbHOT'O
napajjiejacnuicaa

35

O0BEM IPSIMOIA TPU3MBI

36

CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE
C BBIYHCIIEHHEM 00BEMOB MPSMOi
MIPU3MBI

37

[pukiagHbie 3a1a4M, CBSI3aHHBIC C
00BEMOM TMPSIMOI TPU3MBI

38

Beruucnenue 06bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHTerpana. O0bpEM
HAaKJIOHHOH IPU3MBbI

39

Brranciienne 00bEMOB TeIT C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
MTUPAMUIBI

40

®opmyna 00bEMa MUPaAMUIBL.
OtHomieHne 00HEMOB MTUPAMHU]] C
00IIUM yTIIOM

41

®opmyna 00bEMa MUPaAMUIBL.
OTtHomeHue 06bEMOB MTUPAMUJL C
00IIUM yTIIOM

42

CtepeoMeTpHUYecKHe 3a/1a4H, CBSI3aHHbIC
¢ 00béMaMy HAaKIIOHHON TPU3MBI

43

CrepeoMeTpHUYECKUE 33]1a4H, CBI3aHHbBIC
¢ 00BEMaMU MUPAMU/TBI




[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIIOHHONU
MIPU3MBI

45 [Mpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CBI3aHHBIE ¢ 00BEMOM MHUPAMHUIBI

46 [Ipumenenne 00bEMOB. Beiuncnenue
paccTosiHus A0 IIOCKOCTH

47 Kontponbras padota "O0BbEM
MHOTOTpaHHUKA"
Hunuuapudeckasi TOBEPXHOCTb,

48 00pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [psitMoit KpyroBoul UITUH]IP.
[1nomaae MOBEpXHOCTH LUITUHIPA

50 Konunyeckas noBepxHOCTh, 00pa3yromue
KOHUYECKOU nmoBepxHocTH. Konyc

51 CeueHue KOHYycCa MIOCKOCTHIO,
napajuieIbHOM TIOCKOCTH OCHOBaHUS

50 Yceuénnsiit konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuyecKue 3aauu Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,

IIOCTPOEHUEM CEUCHUM LMIIMH]IPA,
KOHyca




56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BEIUYUCIICHHE,
MOCTPOSHUEM CCUCHH IIMIINH/IpPA,
KOHyca

57

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

58

[Ipukagublie 3a1a4n, CBI3aHHBIC C
UIAHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl 1 mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n3o0paxenue mapa

61

[epeceuenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n300paxkenue mapa

62

VYpasuenue cepsl. [Lnomans chepst u
e€ yacre

63

Cummerpus chepsl u mapa

64

CrepeoMeTpHyecKHe 3a1a9i Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOCHUEM MX CEYCHUI TIOCKOCTBIO

65

CrepeoMeTpHyecKHe 3a1a4ui Ha
JI0Ka3aTeIbCTBO M BEIYUCIICHHE,
CBsI3aHHBIE CO c(epoii U mapom,
MOCTPOCHUEM UX CCUCHHI TIIOCKOCTHIO

66

[TpuknagHbIe 3a7a9H, CBSI3aHHBIEC CO
cdepoii u mapom




IToBTOpEHME: OKPYKHOCTH Ha

67 IIJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

63 Paznuynbie KOMOMHALINY TEI BpaIlleHUs
1 MHOTOTPAHHUKOB

69 3agaum o Teme "Tena ¥ MOBEpXHOCTH
BpaieHus"

70 3agaum o Teme "Tena U MOBEPXHOCTH
BpaieHus"

71 KonrponsHas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

7 06beém mumuHapa. Teopema 06 00bEMe
MPSIMOTO ITUJTUHIPA
Brranciienne 00bEMOB TEJ C TOMOIIBIO

73 onpenenéHHoro uaTerpaia. O0béM
KOHycCa

74 ITnomanu 60KOBOM M MOIHO
MMOBEPXHOCTU KOHYyCa
CrepeomeTpHuyuecKue 3a1a4u, CBI3aHHBIC

75 C BBIYHMCIIEHHEM 00BEMOB IMIUHAPA,
KOHYyca

76 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Y IUTONIAU TOBEpXHOCTEN Ten"
OO0BEM TIapa ¥ mapoBOTO CEKTOPa.

77 Teopema 06 00béme mapa. [Lnomans

cdeprl. CTepeoMeTpUUYeCcKUE 3a1a4H,
CBSI3aHHBIC C BEIYUCIIEHUEM 00BEMOB




1Iapa, MapoBOro CETMEHTA U IapOBOTO
CeKTOpa

78

[Tpuknanueie 3ana4un mo Teme "OOBEMBI
Ten", CB3aHHbIE ¢ 00BEMOM I1apa u
wiomanbio cepbl. COOTHOIICHHUS
MEXTy TUIOIIAIMU TIOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEJT

79

[Tono6HbIE TeNa B MPOCTPAHCTBE.
N3menenue 00nEMa mpu mo100uu.
CrepeoMeTpHuuecKue 3aa4u, CBI3aHHbBIE
C BBIYHMCIIEHHEM 00BEMOB TET U
TJIOIIaZeH TOBEPXHOCTEN

80

KonTponbnas pabota "[lnomamau
MOBEPXHOCTU M 0OBEMBI KPYTJIBIX TET"

81

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBUKEHUS U PAaBEHCTBO
¢buryp. O6mre CBOMCTBA ABUKEHUN

82

Buabl nBukeHnil: napamienbHbII
MePEHOC, IEHTpaIbHaAs CHMMETPHS,
3epKaibHas CHMMETPHSI, TTIOBOPOT
BOKPYT NPAMOi1

83

[TpeobpazoBanus nmomxoowus. [Ipsmas u
cdepa Diinepa

84

I'eomeTpuueckue 3amaun Ha
MNPUMCHCHUC IBUIKCHUS

85

KontponbHas padota "BekTops B
MpOCTpaHCTBE"




86

O6o06maromiee nosropenue 11 nousTuit
1 MeToJ10B Kypca reomerpuu 10—11
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHUIL:
"[TapannenbHOCTh MPSIMBIX U
IJTOCKOCTEH B IPOCTpPaHCTBE"

87

O6o06maromee nosTopenue 11 nousTuit
1 MeToJ10B Kypca reomerpuu 10—11
KJIACCOB, CUCTeMAaTHU3al1sl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBE"

88

O6o06maromiee nosropenue 11 nousTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMATU3alUsl 3HAHUM:
"BekTopsbl B mpocTpaHcTBE"

89

O6o06maromiee nosropenue 11 nousTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHUH:
"O0BeM MHOTOTpaHHHUKA"

90

O6o06maromee nosropenue 11 nousTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHHUMN:
"O0BeM MHOTOTpaHHUKA"

91

O6o06maromiee nosropenue 11 nousTuit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3allNs 3HAHHUHN:
"ITnommany moBEpXHOCTH M 0OBEMBI
KpYyTibIX TN

92

O6o06maromiee nosropenue 11 nousTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHHUHN:




"ITnomany mOBEpXHOCTH M OOBEMBI
KpYTJbIX Ten"

93

HToroBasi KOHTpOJIbHAs paboTa

94

HroroBast koHTpOIBHAS paboTa

95

[ToBTOpeHue, 0600IIeHNE 1
cucTeMaTHu3alus 3HaHu

96

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

97

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

98

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

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAYKH U €€ pOoJib B Pa3BUTUHU




COBPCMCHHBIX MHKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKU U €€ pOoJib B Pa3BUTUH

102 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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