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[NOSICHUTEJbHAS 3AIIMCKA

Teomerpus sBiseTcs OfHMM K3 0a30BbIX KypcoB Ha ypoOBHE CpEJIHero
o61ero oGpa3oBaHys, TaK Kak obecTieuuBaeT BO3MOKHOCTD H3ydeHus JUCLUILIMH
ecTeCTBEHHO-HAyYHOW HanpaBjeHHOCTH ¥ MPEAMETOB ryMaHHTapHOTO LHMKIA.
[ToCKONBKY  JIOTMYecKoe  MBIIUICHHUE, dbopMupyeMoe ~ [pH  HM3YUCHHU
06y4aloLMMUCs TIOHATUAHBIX OCHOB ICOMETPHH, HPH 70Ka3aTe/IbCTBE TEOPEM H
[OCTPOEHUH LIEMOYKA JIOrHIECKHX YTBEPIK/ICHHUH MPH PELICHUH reOMETpHHCCKUX
jajay, yMeHMe BbIABMraTb M ONpOBEprath TUIOTE3RI HEIOCPECTBECHHO
HCIIONB3YIOTCS NPH PEllIeHHH 3a[a4 eCTECTBEHHO-HayqHOTO [IMKJIa, B 4aCTHOCTH
pu3uuecKkux 3aaad.

[lenb OCBOEHUS MPOrPaMMbI yuebHoro kypca «l eomeTpusi» Ha yrayonéHHOM
ypOBHE — pa3BUTHE WHAWBUAYaJIbHBIX crocobHocTel oOyudaromuxcs MpH
W3y4eHUH TEOMETPHH, KaK cocTaBIsoNIel mpeaMeTHo! obactn «MartemaTrKa 1
undopmaTuka» ~ depes  obecrieueHue  BOSMONKHOCTH npuoOpeTeHust U
HCIONb30BaHusl Oonee TIIYOOKHX TI'€OMETPUYCCKUX 3HaHUN ¥ JeWCTBHH,
crieldHUHBIX TEOMETPHH, M HEOOXOAMMBIX LA YCTIELIHOTO npoQeccHoHaIbHOro
06pa3oBaHis, CBA3AHHOIO C UCIIOJE30BAHUEM MaTEMaTUKH.

[IpHOpHTETHBIMU 33/@4aMy Kypca reoMeTpun Ha yrayOonéHHOM YPOBHE,
pacILMPSIOLIAMU U YCHITMBAFOLIAMH KypC 6a30BOr0 ypOBHS, ABISAOTCH:

paciMpeHne NPeiCTaBlIeHHs O reOMETpHH KaK 4yaCcTU MHUPOBON KyJbTYpPbl H
(hopMUpOBaHIEe OCO3HAHMS B3aUMOCBS3H TEOMETPHH € OKPY KaIOLMM MHPOM;

(opMUpOBaHKE MpPEJACTaBICHUA O MPOCTPAHCTBEHHBIX (qurypax Kaxk o
BaKHEH X MATEMATHYECKMX MOJENSX, MO3BOJSIONMX OMUCHIBATE H U3y4arTh
pasHble SBICHAS OKPY)KAIOIero Mupa, SHaHue [MOHSTUHHOTO arniapara no paszeiy
«Crepeomerpus» y4eOHOro Kypca reoMeTpHH,

dopmupoBaHue ~ yMeHus  BraleTh OCHOBHBIMH  TOHATHSIMH O
NpOCTpaHCTBEHHBIX (Urypax W WX OCHOBHBIMH CBOMCTBAMM, 3HAHHME TEOPEM,
dbopMysl U yMeHHe MX MPUMEHSTb, yMEHHA JI0Ka3bIBaTh TEOpeMbl ¥ HaxOIWTb
HecTaH/apTHBIe CIoCOObI pelleHus 3a1at;

(opmMEpoBaHKE yMEHHUS Paclo3HaBaTh Ha yepTekax, MOAENSX ¥ B peajibHOM
MUpe MHOTOrpaHHMKM U Tena BpalleHUd, KOHCTPYHpPOBaTh TEOMETPUCCKHEC
MO/JIEJIH;

(opMUpOBaHUE TOHMMAHUA BO3MOKHOCTH aKCHOMATHYECKOI0 MOCTPOCHHS
MaTeMaTHdecknx Teopuil, (GopMupoBaHHEe MOHUMAHMA POJIH aKCUOMATUKH TIPH
[IPOBEJEHIH PACCYKICHUH;

hopMuUpOBaHKE YMEHHS BlAlETh METONaMH 710Ka3aTeabCTB M allrOPUTMOB
pelleHus, yMEHHA MX TNPUMEHSTb, MPOBOIAMTE N0Ka3aTesibHble paccykIeHHus B
XOJle PeLLeHMs CTePEOMETPHUECKHX 3a/ay 1 337134 € [PAKTHYECKUM COACP/KAHUEM,
dopmupoBanHe  [PEACTaBICHMS O HEeoOXOAMMOCTH  Jl0Ka3aTelbCTB  [IPH



0GOCHOBAH MK MATEMATHIECKUX yTBEPIKICHHIA U POIIA AKCHOMATHKH B [IpOBE/ICHUH
JIeYKTHBHBIX PacCykKACHHH;

pa3BUTHE M COBEPLICHCTBOBAHME MHTEJUIEKTYaJlbHBIX ¥ TBOPYCCKHMX
CrIocoOHOCTe 00y4aromuxcs, 1O03HABATEILHOW aKTMBHOCTH, MCCIIEA0BATC/ILCKHUX
yMEHHMIT, KPUTHUHOCTH MBILLIIEHHS, HHTEPECA K M3y4eHHIO NTeOMETPHHM]

(popmupoBaHue QyHKUMOHABHOKH IPAMOTHOCTH, peJieBaHTHOM reOMETpHH:
yMeHHUs DACIO3HABaTh IMPOSBICHHA FeOMETPHYECKUX MOHSTHH, 00BEKTOB H
3aKOHOMEPHOCTEH B peaibHbIX KU3HEHHBIX CHTyallsix 1 [Ipd W3yuEHUH JPYTrUX
yueOHbIX ~ IIPEIMETOB,  IPOSBICHH 3aBHCHMOCTEl M 3aKOHOMEpPHOCTEH,
MOJIETTMPOBAHHUA pPeANBHBIX CHTYaIluil, MCCIENOBaHUA MOCTPOCHHBIX MOJIEIIEH,
MHTEPNpETALMH TTOJTyYCHHBIX Pe3yIbTaTOB.

OCHOBHBIMU COIEpKATENIbHBIMU JTHHUAMH yuebHoro Kypca «l eomeTpus» B
10=11 xnaccax spiastorcs: «[Ipsimbie ¥ TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpananku», «Tema  BpalleHUA, «BekTopsl M  KOOpJAMHATBI B
pPOCTPaHCTBEY, «JIBUIKEHHS B POCTPAHCTBEY.

C{opMyIMpoBaHHOE BO ®IOC COO TpeboBaHue «yMETh OIEpHPOBATH
[OHATHUSIMUY, PEJIEBAHTHBIMM TE€OMETPHH Ha yryGnéHHOM ypoBHe 00yueHus B
10—11 KIaccax, OTHOCHTCS KO BCEM COJEPiKaTeNIbHBIM JIMHIIM y4eOHOTo Kypca, a
(GOpMHpOBaHUE  JIOTMYECKHX yMeHH# ~ paclpejielissercs —HEe  TONBKO - MO
cojiepKaTesibHbIM JIMHASM, HO ¥ 110 roZiaM o6yuenus. CoepKanue obpa3zoBaHus,
COOTBETCTBYIOLIEE MPEIMETHBIM Pe3yNbTaTaM OCBOCHI ®enepaibHoil paboueii
[IPOrpamMMbl, PacHpe/le€HHBIM [0 To/aM o6ydeHusi, CTPYKTYPUPOBAHO TaKHM
o6pa3zoM, 4T00bI KO BCEM OCHOBHbIM, NIPUHLMITHAIBHBIM BONPOCAM 00y4aroLnecs
obpamianuch ~ HEOJHOKPATHO. ~ JTO  MO3BOJCT OpraHu3oBaTh — OBJAJICHHE
reOMeTPHYCCKMMHU MOHSTUAMH 1 HABBIKAMH [10C/IC/I0BATEIILHO 1 [10CTYNAaTeJIbHO, C
COBIIIOIeHHEM IPUHIIUIA IPEeMCTBEHHOCTH, & HOBBIC SHAHMA BKJIIOYATH B OOLILYIO
CHCTEMY TeOMEeTPHUYECKHX MPE/ICTaBICHUH 0Oy4aromuxcs, pacupsis 1 yriyOmss
e&, 06pasys NpOYHbEIE MHOKECTBEHHBIE CBS3H.

[Tepexoji K N3y4EHUIO NFEOMETPUM Ha yIiyGnEHHOM yPOBHE MO3BOJIACT:

co3maTh  ycuoBus At AuepeHiranun 0OyueHHsI, [TOCTPOCHHMA
VHIMBAAYaTbHBIX —00pa30BaTeNbHbIX  MPOrpaMM, obecrieunTh yriyOnEéHHOE
U3ydeHue reOMETPUH KaK cocTapnsoneil yue6Horo npeamera «MaTeMaTHKa;

HOJIFOTOBHTh OOYYAIOMMXCS K TPOJODKEHMIO H3Y4eHMs MATEMATHIH C
yuéTom BbiGOpa OymyLICH npodeccun, obecrieunBas MPECMCTBEHHOCTD MEKJLY
06LIMM 1 TIPO(ECCHOHATBHBIM 00Pa30BaAHUEM.

Ha usydenue yueGHOro Kypca «I'eomeTpus» Ha yriyOinEHHOM  yPOBHE
oreonutes 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HeJIelo).



COAEPKAHUE OBYYEHMUSI
10 KJIACC

[IpsiMbie U NJIOCKOCTH B POCTPAHCTEE

OCHOBHBIE  TIOHSTUSL ~ CTEPEOMETPUH. Touka, mpsmas, [UIOCKOCTb,
npoctpaHcTBO. [ToHATHS 06 AKCHOMATMYECKOM [OCTPOSHUH CTEPeOMETPUH:
aKCHOMBI CTEPEOMETPHM M CIIC/CTBUS U3 HUX.

BsayMHOEe pacrolloKeHHe MPSIMbBIX B MPOCTPAHCTBE: [ePECEKAIOLMECH,
mapaijielibHpie ¥ CKPELIMBaOIIMecs npsmble. [IpusHaku CKpeLLMBAIOLIMXCH
npsMbix. [lapasnienbHOCTh NpAMBIX 1 [LIOCKOCTeH B MPOCTPAHCTBE: Napajlie/bHbIC
[psiMble B [IPOCTPAHCTBE, MapajlielbHOCTE TPEX MPsMBbIX, MapaIenbHOCTh IpSIMOM
W mockocTH. IlapanjensHOe M LEHTPaJIbHOC IIPOEKTUPOBAHHUE, 1300paKeHne
duryp. OcHOBHbIE CBOHCTBA rapasiesbHOro IPOEeKTHPOBAHMA. V300paxenune
(uryp B napaJiellbHOK MPOCKIHMH. VIIBl ¢ COHAMpPABIEHHBIMM CTOPOHAMH, YOI
MKy NPSMBIMA B IIPOCTPAHCTBE. [apanaensHOCTh [UIOCKOCTEMN: TMapalijie/ibHbie
JIOCKOCTH, CBOWCTBA napajuieNbHbIX IOCKOCTEMN. [Tpocreninne
MpPOCTpaHCTBEHHbIE ~ (QUIyphl  HA [I7TOCKOCTH: TeTpasap, MNapajie/ieiuies,
[MOCTPOEHKE CeUEHHH.

[lepreHMKyISPHOCTD NPSMOH U TIOCKOCTH: nepreH UKy IspHbie MPsMbIC B
POCTPAHCTBE, TPSMBIC MapaiejbHbIe 1 nepreHAnKyJIApHbIe K IOCKOCTH,
MpU3HaK [epreHANKYIAPHOCTH npsMOM ¥ TJIOCKOCTH, TeopeMma O NpsMOn

repreH MKy s pHOHU MJIOCKOCTH. OpToroHajibHOE NMpOeKTUPOBAHHE.
[lepreHiMKyJIsp U HAKIIOHHBIE: PACCTOAHNS OT TOYKH 10 TIOCKOCTH, PAacCTOSHHUE
oT mpAMOM [0  TUIOCKOCTH,  HPOCKIMA ¢urypsl  Ha  ILIOCKOCTb.

[TeprieHIMKYIIPHOCTD [UIOCKOCTEH: TNpM3HAK  NEPNeHAHKYIAPHOCTH  ABYX
rnockocTeii. TeopeMa 0 TPEX MEPHEHANKYIAPAX.

Vbl B IPOCTPAHCTBE: YToJl MCKIY NpSMOH U MIIOCKOCTHIO, ABYpaHHBIA
yron, JinHelHblid yron AByrpaHHOTO yIua. TpéxrpaHHblii 1 MHOIOIPaHHbIC yTJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOIOIpaHHOro  yrjia. CpoficTBa IIOCKUX W
ABYIpaHHbIX yITOB TPEXrpaHHOro yria. TeopeMbl KOCHHYCOB M CHHYCOB A
TPEXIPaHHOro yria.

MiororpaHHUKH

Bupl MHOTOMpaHHHKOB, pa3BEépTka MHOrorpaHHuKa. [Ipu3Mma: n-yrojibHas
Mpu3Ma, IpsAMas ¥ HaKJIOHHAs NpU3MBL, GoKxoBas ¥ MOJIHAs MOBEPXHOCTH MPU3MBL.
[Mapannenenumnen, IpSIMOYTOJIBHBIA  Mapajuienendnes U - €ro CBOMCTBA.
Kparuaiiiiie ImyTd Ha [OBEPXHOCTH MHOrorpaHHuka. Teopema Ditnepa.
[IpocTpaHCcTBEHHAsE TEOpeMa [Iudaropa. I[lmpamuia: n-yronbHas [HpaMIa,
npaBuiibHas W yceuéHHas mnupamuibl. CBOHCTBA pébep 1 OOKOBBIX rpaHen
npaBUIbHON TUpaMuibl. 1IpaBuibHEIC MHOFOIpaHHMKM: MpaBujbHas [pu3Ma u



[paBuJibHasi [MpaMHa, TMpaBUIbHAs TpeyroipHas MUpamMuzia H paBHIIbHBIN
terpasap, KyO. IlpencrasieHue O NpABUJIBHBIX MHOTOrPaHHMKAX:  OKTadp,
noJleKa’Ap U KKOCA3IP.

BLiukclieHde BIEMEHTOB MHOTOIrpaHHHKOB: pébpa, AMaroHamu, yrJbl
[Lnomanb OOKOBOM IIOBEPXHOCTH U [IOJTHOH TIOBEPXHOCTH MPSMOM  1PH3MBL
[IOLIajb OCHOBaHUM, TeopeMa O 6OKOBOH [MOBEPXHOCTH MPSMOH  TPU3MbL.
[owans, OOKOBOM TMOBEPXHOCTH W [10OBEPXHOCTH NpaBUIbHOM [HpaMu/bL,
Teopema O [0 yCEUuEHHOM MUPAMH/IbI.

CuMMeTpuss B IPOCTPAHCTBE. JjleMEeHThl CHUMMETpUM  NPaBHIbHBIX
mHororpaHiukoB. Cummerpus B TPaBHIILHOM MHOTOIpaHHHUKe: CHMMETPHs
napanielnenunena, CAMMETPUs MPABAJIBHBIX IpU3M, CHMMETpPHUA NpaBUIBHOM
MUPaMK/JIBL.

BekTOpbI H KOOPAHHATDI B IIPOCTPAHCTBE

[TousiTUsi: BEKTOp B MPOCTPaHCTRBE, HyNeBOM BeKTOp, AMHA HEHYyJEBOro
BEKTOpa, BEKTOPbI ~KOJIMHEApHBIC, coHamnpaBlieHHble W MPOTHBOMNOJIOKHO
HarpaBJieHHble BEKTOPbI. PAaBEHCTBO BEKTOPOB. JleiicTBUSI C BEKTOPAaMM: CIIOKCHHE
1 BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, yMHOJKEHUE BEKTOpa Ha
qucno. CpoiicTsa cloxeHus: BekTopos. CBOHCTBA yMHOMCHUA BEKTOpa Ha 4YHCIIO.
[MousiTe KOMIUIAHApHbIe BeKTOpbl. [Ipn3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio rapajieenineaa. Teopema ©O PpasliOKEHUH BEKTOPA no TPpEM
HeKoMIIaHapHbIM ~ Bektopam.  IIpsmoyroibHas cucTeMa  KoopauHar B
npoctpancTee. KOOpAHHATBL BEKTOPA. Casi3p MeXJy KoopAMHAaTaMi BEKTOpa M

KOOpJMHATAMM TO4EK. YTOJN MEXIy BEKTOpamH. CkansipHoe IPOU3BE/ICHHE
BEKTOPOB.
11 KJIACC

Tena spalleHus

TousiTisi:  IMIMHIpUYECKas TOBEPXHOCTb, —KOHHMYECKa MOBEPXHOCTh,
chepudeckas [10BEPXHOCTD, obpazyrouye nosepxHocTei. Tenaa BpalleHMA:
LMJIMHIP, KOHYC, YCEU€HHBIH KOHYC, chepa, wap. B3aumHOe PACHONOKEHHAC
cepbl W IUIOCKOCTH, KacaTellbHas IJIOCKOCTH Kk chepe. Mzobpaxenue Tei
BpallleHKs Ha MUIOCKOCTH. Pa3Beprka IMIMHAPA u konyca. Cummerpus chepbl 1
apa.

OGwém. OcHOBHBlE cBoiicTBa 00BEMOB Tel. Teopema 06 oObéme
NPAMOYTOJILHOTO Mapajiesenunena n cinenctBusi u3 He€. OOBEM npsiMod U
HAKTIOHHO} TPU3MBI, LIAIMHAPA, TUPAMHUJIBL 1 KOHYCa. OOBEM LIapa ¥ 1apoBOro
CermMeHTa.

KomGuHalluy Tell BpallleHus ¥ MHOrOrpaHHHUKOB. Ipusma, BrnucaHHas B
LMJIMHP, ONUCAaHHas OKOJO UHIMHIPA. [lepeceuenue cdepbl H lHapa C
nockocTbio. Kacanue wapa 1 cepbl MI0CKOCTBIO. [ToHsiTHE MHOTOrpaHHHKAa,



omMcaHHoro okono cgepsl, cdepsl, BIIMCAHHOM B MHOTOMPaHHWUK MK TEJO
BpaLleH .

[L1011a/1b NOBEPXHOCTH LMIMHIPA, KOHYCa, nroiaab chepbl M €€ yacTen.
[Topo6ue B mnpocrpancTe. OTHOLIEHNC 0GBEMOB, IUIOIIAJEH [OBEPXHOCTEH
nonoGubix (puryp. IIpeobpasosanue nono6usi, romorerus. Peumenue sanad Ha
[TOCKOCTH C MCIONB30BaHAEM CTEPEOMETPUYECKUX METONIOB.

TMocTpoeHue CedeHni MHOTOIPaHHUKOB 1 el BpallleHHsl: CeUeHUs LIMIMHAPA
(mapanesibHo W MEePHIeHAUKYIAPHO ocu), ceueHus KOHyca (napajyiesibHbIe
OCHOBAHMIO U MPOXOJdIIHe Yepes BepIIUHY), CEUCHHs 1apa, METOBI NOCTPOCHHA
ceueHMil: METOJI ClIe[0B, METOJ] BHYTPEHHETO NPOEKTUpOBaHHA, MEeTO/I fepeHoca
CEKyLLeH IIOCKOCTH.

BekTOpbLI 4 KOOPAHHATBI B IIPOCTPAHCTBE

BexTopbl B IPOCTPAHCTBE. Onepaliiy  HajJ BEKTOPaMH. BekropHoe
yMHO)KeHME BEKTOPOB. CpoiicTBa BEKTOPHOTO yMHOXeHMsi. [IpaMOyroibHas
cHcTeMa KOOpAMHAT B npocTpancTse. KoopauHaThl BEKTOPa. PaznoeHue BEKTOpa
no 6Gasucy. KoOpauHATHO-BEKTOPHBIH METOJ MpH pelleHr: TeOMEeTPHHIECKIX
3a71a4.

JiBusKeHHsI B IPOCTPAHCTBE

JIBuKeHMsT TIPOCTPAaHCTBA. Otobpasenust. [lpwkenus U paBeHCTBO buryp.
OOwue CBOHMCTBA nBMKeHU. DBubl JBUKEHUH: napajuiel/lbHbli  [1EPEHOC,
LeHTpanbHas CHMMETpHs, 3epkalbHad CHMMeTpHsl, [TOBOPOT BOKPYT [MPSIMOH.
[Ipeobpa3zoBanus nomo6us. TIpsimas u cdepa Dinepa.



[UIAHMPYEMBIE PE3YJIbTATbDI OCBOEHUSI YUYEBHOI'O KVYPCA
«TEOMETPUS» (YFJIYBJlEHHbl]?I YPOBEHb) HA YPOBHE
CPEJHEIO OBLIEI'O OBPA30OBAHMSA

JIMYHOCTHBIE PE3YJIbTATDI

1) rpaskaaHCKOe BOCIIUTAHHE:

cOopMUPOBAHHOCTD rpakiaHCKOW MO3ULHHA obyuaroLerocs Kak akTUBHOIo 1
OTBETCTBEHHOIO  ujleHa  POCCHHCKOro obulecTBa,  MpeacTaBieHue O
MATEMATHUECKUX OCHOBAaX (YHKIMOHMPOBAHMs pasiuHHbIX CTPYKTYD, sABICHUH,
npoLeayp rpakaaHCKOro obiectBa (BBIOOpHI, OMPOCHl U Jipyroe), yMEHHE
B3aUMOJIeHCTBOBATh C COLMANBHBIME HHCTATYTaMu B COOTBETCTBUM C HX
QyHKLMAMU U HA3HAUCHUEM;

2) naTpHOTHYECKOe BOCIUTAHHE:

copMUpPOBAHHOCTD POCCHUHCKOM rpaXkJaHCKOM MAEHTUIHOCTH, yBaKEHUS K
NpOLIIOMY W HACTOALIEMY POCCHHCKOM MaTeMaTHKH, HEHHOCTHOS OTHOLIEHHE K
JOCTH/KEHUAM POCCHMCKUX MaTeMaTHKOB W pOCCUICKOH MaTeMaTH4eCKOM LIKOJbI,
MCIIOJIB30BAHME JTUX JOCTHXEHMA B Apyrux Haykax. TeXHONOTUsX, Ccpepax
9KOHOMMKH

3) AyXOBHO-HPABCTBEHHOE BOCIHTAHHE:

0CO3HAHUE TyXOBHBIX LEHHOCTEH POCCHHCKOro HapoAa, copMUPOBAHHOCTD
HPABCTBEHHOIO CO3HAHMS, STHYCCKOTO [OBEICHUS, CBSI3aHHOrO C MPAaKTHHCCKIM
NpUMeHEeHHeM JIOCTWXKeHHH Haykd H JeATeNILHOCTBIO0  y4E€HOro, OCO3HAHME
[IMYHOTO BKJIA/JA4 B IOCTPOCHHUE YCTOUIHBOTO OyayLIEero;

4) ncTeTHYECKOEe BOCIUTAHHUE:

JeTeTHYECKOe OTHOIIEHHE K MHMpY, BKJIROYas OCTETUKY MaTeMaTHYECKUX
3aKoHOMEepHOCTeH, 00beKTOB, 3a/1a, peLieHui, pacCy X JIeHHH, BOCHIPUUMUMBOCTD
K MATEMATHUeCKUM aclieKTaM pa3fIuuHbIX BUIOB HCKYCCTBY,

5) ¢usHuecKoe BOCIIUTAHHE:

c(OpPMHPOBAHHOCTL ~ YMEHUs  MPUMEHITH mMaremMaTHueckue 3HaHuig B
HHTepecax 30pOBOTO 1 6e30MacHOro o6pa3a KU3HH, OTBETCTBEHHOE OTHOMWICHHAC K
CBOEMY 3/[0pOBbIO (3/10pOBOC MHMTAHHE, cHaaHCUpOBaHHBIH PEHKUM 3aHATUN W
OT/BIXA, peryjisipHas QpuzndecKas AKTHBHOCTD), (PU3MIECKOE COBEPIICHCTBOBAHNE
IpU 3aHATHIX cnopmano-omopoamenbﬂoﬁ IesTelIbHOCTBIO;

6) TPy/A10BO€ BOCIIUTAHHE!

[OTOBHOCTH K TpYydy, OCO3HaHHE LCHHOCTH TpyaonoOus, HHTEPEC K
pasuuHbIM - chepam npoeCCHOHATILHON e TENbHOCTH, CBA3AHHLIM ~ C
MaTEMATHKOM W €€ TNpUIOKCHUAMH, yMEHHE coBepliaTh 0CO3HAHHBIH BbIOOP
Gynyuieil mpodeccud M pealud30BbIBATL cobcTBEHHbIE JKM3HEHHbIE TUIaHBl,
FOTOBHOCTH M CHOCOOHOCTBH K MaTeMaTHueckoMy — obpasoBaHuio M



camMo00pa30BaHuI0 Ha TNPOTKCHUH Beeii JKW3HM, TOTOBHOCTH K aKTHBHOMY
y4acTUIO B PELIEHMH ITPAKTHIECKHX 3a/1ad MaTeMaTUYeCKON HarnpaBIeHHOCTH,

7) HK0JI0rHYecKoe BOCIIHTAHHE:

copMHPOBAHHOCTD SKOJIOFMUECKOM  KyJbTypbl, [OHWMaHue  BJIMAHUA
COLAATBHO-IKOHOMUYECKHX MPOLECCOB HA COCTOAHHUE [IPUPOAHOH M CoLMalbHOM
cpeflbl, OCO3HAHHUE r106aIpHOr0 XapaKTepa 3K0JIOrHieCcKux npoGiieM, OpHeHTalKs
Ha TMpHMeHeHue MaATeMATHYCCKUX 3HaHWi [UIg  peleHust 3a1ad B obnacTu
oKpysKarolieil cpesipl, TJIAHUPOBAHUE MOCTYIIKOB ¥ OLEHKMA HX BO3MOKHBIX
[IOCIIeACTBIH /Ul OKPYIKAIOIIEH CPEIbL;

8) HeHHOCTH HAY4YHOr0 MO3HAHMSL:

chOpMIPOBAHHOCTE  MHUPOBO33PEHM, COOTBETCTBYIOILEN0 COBPEMCHHOMY
YPOBHIO ~ pa3BHTHA  HayKd H OBIIeCTBEHHOM  MpPAaKTHKM,  [OHWMaHHME
MaTeMaTHueCKOi HayKd Kak chepbl 4eOBEUECKON eSTeNBHOCTH, ITaroB €€
pa3BUTHsi M 3HAUMMOCTH M PasBHTHA LMBMJIM3ALMM, OBJNAJICHHE S3bIKOM
MATeMATHKH M MaTeMaTH4ecKOH KynbTypod Kak CpPeACTBOM [O3HaHUSA MHPAa,
OTOBHOCTb OCYLIECTBIATH TMPOEKTHYIO H HCCIIe0BaTENbCKYIO  ACATEIbHOCTD
WH/IMBU/IYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJBTATbI

[losnaBaTeibible YHHBEpCaIbHbIe yieOHbie JNelcTBHSA

bazoBbie JorHyecKue 1eicTBUs:

BLIAB/IATh M XapaKTepu30BaTh CYyLICCTBCHHBIC MPU3HAKKM MaTeMaTHHYCCKNX
06beKTOB,  TIOHATHH, OTHOLIEHMA — MEXKAY noHATHAMH, (OpMYIHPOBaATh
orpejiesicHUs IOHATHH, yCTaHABINBATD CyLIECTBEHHbIH MPHU3HAK KjaccuuKaluu,
OCHOBaHMA Ul 0000IIEeH s U CPaBHEHH A, KPUTEPHH MPOBOJMMOTO aHaJIN34a;

BOCHpPHHKUMATE,  (QOpMyIMpOBaTL U rpeobpa3oBbIBaTh  CYHIACHHA:
yTBEpPAMTE/IbHbIE U OTPULATENLHBIE, eMHUYHbIE, YACTHBIE ¥ OOLIME, yCIOBHDIC,

BLISB/ISATH MaTeMaTHYEeCKKe 3aKOHOMEPHOCTH, B3aUMOCBSI3H ¥ IPOTUBOPCYHA
B akrax, JaHHBIX, HAOMONEHASX H yTBEp)KACHHMAX, MpeANaraTh KpUTephi Ui
BBISBJIEHMS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHH;

JenaTh BBIBOABI € HCIOJB30BaHUMEM 3aKOHOB JIOTHKH, MJELyKTHBHBIX H
MHYKTHBHbBIX yMO3aK/II04EHUH, YMO3aKIIOUEeHUH T10 aHAJIOTHH;

[POBOAMTH CAMOCTOATENBHO N0Ka3aTelbCTBa MaTeMaTHIeCKHX yTBEPKAECHHH
(MpsiMblE U OT NpOTHBHOIO), BBICTPaNBATh apryMeHTaLIo, MPUBOUTH MPUMEPEL 1
KOHTpHpHUMepbl, 000CHOBBIBATH coOCTBEHHbBIE CYXKAEHUs U BRIBOABIL,

BbIOMpaTh CNocod pelIeHus yyeGHOM 3ajauu (CpaBHMBATH HECKOJIBKO
BAPUAHTOB  PCLICHHMS, BHIOMpaTh  Haubolee MoaXOomsllMiA ¢ Y4ETOM
CAMOCTOSTENLHO BbIIENIEHHBIX KPUTEPHEB).

BazoBbie HCCAeA0BATENbCKHE AeHCTBHSL:



HCHONB30BATh BOMPOCHI KaK MCCIIeNoBATeNbCKUHE MHCTPYMEHT Mo3HaHMA,
Gopmynuposarb  BOMNPOCHL, dbuxcupytole  NPOTUBOPEHHME, npodnemy,
yCTAHABIMBATh MCKOMOE M JAHHOE, dopMUpOBaTh THIIOTE3Y, apryMEHTHPOBATL
CBOIO I103ULUI0, MHCHHUE,

IPOBOJUTH CAMOCTOSTEIHHO CIUTAHAPOBAHHBIN SKCIIEPUMEHT, HCCIEJOBAHAC
10 YCT@HOBJICHUIO ocobeHHOCTEe MaTeMaTHIeCKOTO oOBeKTa, sABJCHMA, Ipoliecca,
BLISIBIEHMIO 3aBUCUMOCTEN MeXKLy 00beKTaMH, ABICHUAMH, POLIECCaMHU;

caMOCTOSITeNEHO (OpMYJIMpOBaTh 000OIICHHA H BBIBOADI no pesyJjibraTaM
[poBeEHHOrO  HaOJIoieHHsl,  MCCICA0BaHMA, OLIEHMBAThL  JOCTOBEPHOCTh
[OJIy4eHHbIX Pe3yJIbTaToB, BBIBOJIOB H 0000 LLIEHHH;

[POrHO3MPOBATh BO3MOKHOE pa3sBUTHE NPOLECCd, a TakKe BblIBHUIaTh
[PENOTIOKEHH S O €10 PA3BUTUU B HOBBIX yCIIOBHAX.

PaGoTa ¢ uH(opMalHei:

BBIABITE AeQUUUTE MHPOpMAIMH, NaHHBIX, HEeoOXOIUMBIX Ul OTBETA Ha
BOTIPOC 1 JUlsi pELICHHUS 3a/1atH;

BbLIGHpPATh HHOOPMAIMIO U3 MCTOYHMKOB PA3IMIHBIX THIIOB, aHAIU3UPOBATh,
CHCTEMATH3UpOBaTh M UHTEPIPETHPOBATH yHAOPMALIMIO Pa3IMYHbIX BUIOB H
(Gop™ npeacTaBIeHHUS,

CTPYKTYpUPOBaTh HH(MOPMALHIO, MPENCTABIATE eé B pasiuuHbiX (opmax,

JUTIOCTPUPOBATE rpaduUuecKy;

OLIEHUBATh HaaEKHOCTh uH(OpMaLUH no CaMOCTOATENBHO

chopMy/1HPOBAHHBIM KPUTEPUSAM.

KoMMyHHKATHBHbIE YHHBEPCAJILHBIC yueOnble AedCTBHSA

OO6wenue:

BOCIPUHUMATH ¥ (POPMYIIPOBATH CYXKICHI B COOTBETCTBHUM C YCJIOBUAMH U
LensiMKM  OOLIeHUs, SCHO, TOYHO, IPaMOTHO BhIpaxath CBOIO TOYKY 3pCHHMS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh [OSICHEHUS TIO XOJy peulleHus 3ajiaqdu,
KOMMEHTHPOBATH TOIy4EHHbIH Pe3ybTaT;

B xojie OGCYyXIeHus 3a[aBarh BOIPOCHI MO CYIIECTBY 00CyIKAaeMOH TEeMbl,
npoGsiembl, pellaeMoil 3aladn, BBICKA3BIBATH Wjed, HaleJeHHble Ha [OUCK
pelueHus, COMOCTAaBIATE CBOM CYXKICHHS € CyKJIEHWSIMHA JIPYTHX y4aCTHHKOB
nuajnora, oOHapy)KUBaTh pazinuue U CXOACTBO [IO3ULIMH, B KOppeKTHOH (dopme
(opMyNIMpOBATh pa3HOrIacus, CBOU BO3PAXKEHUS;

[PEJICTABISATE PE3yNbTaThl PEIICHHA 3a/atHt, 3KCIEPUMEHTa, KCCIeI0BaHuA,
MpoeKTa, CaMOCTOATENBHO BBIOMpaTh (GOpMAaT BBEICTYIUICHHUSA C yuétoM 3aja4
npe3eHTaluu U 0coOeHHOCTEN ay TUTOPUH.

PeryjsiTupibie yHHBEpCajibHbIE yueOHble 1eHCTBHS
Camoopranu3auus:



COCTABIIATH TUIAH, AJIFOPUTM pelIeHUs 3a1ati, BBIOMpATE CrI0cO0 perlieHus ¢
y4ETOM HMEIOLLHMXCs PECypCoB 1 cOBGCTBEHHBIX BO3MOMKHOCTEH, apryMeHTHPOBATE
1 KOppEKTHPOBaTh BAPHAHTHI pellieH|H ¢ y4ETOM HOBOH uH(OpMALIMH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIH HHTEIEKT:

BlajeTh  HaBblKaMM  [103HABATEbHOH peQiiekcud  Kak ~ OCO3HaHUi
coBeplIaeMbIxX AEHCTBUH W MBICITUTENBHBIX TIPOLECCOB, MX pe3yJbTaToB, BIAACTh
criocobamMu  CaMOMpPOBEPKH, CAMOKOHTPOJIs mpouecca 1 pe3ylbTaTa peLICHHMS
MaTeMaTU4YeCKOM 3a1a4u,

[pe/iBU/IETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTE MpU peLlieHHH 3a/ladi,
BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTD Ha OCHOBE HOBBIX 06CTOSTENLCTB, JAHHbBIX,
HalIeHHbIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIeHUBATH COOTBETCTBHE PE3y/bTaTa Le U yCI0BHAM, 0OBICHATEL MPUUNHDI
JIOCTHIKEHUsl WM HEeJIOCTHIKEHHUS pe3y/IbTaTOB NesITeJIbHOCTH, HAXOAUTh o1InOKY,
1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CopMecTHAs AesITeJIbHOCTh:

[MOHUMATh M MCIIONH30BATh MPEUMYILECTBA KOMAH/IHONW M MHIMBULYyalbHOH
paboTbl [pH  PELICHHH yuyeGHBIX 3aja4, NPUHAMATE  Lejb COBMECTHOHU
NesSATeNbHOCTH, TUIAHUPOBATh OPraHu3alMio COBMECTHOII paboThl, pacnpeieiisarhb
Buapl paboT, AOroBapuBaThCH, obcykiarh MpoLecc M pesynbTar paboThl,
06061aTh MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBATh B TPYTIOBBIX (hopmax pa6otel (06CyxIeHHs, OOMEH MHEHWH,
«MO3TOBble  IITYPMBl» ¥  HHBIE), BBIIONHITE  CBOXO yacTh pabOTBl U
KOOPIMHUPOBATE CBOM JCHCTBHA C JpyrvMMu yjeHaMyd KOMaH/ibl, OLIEHUBAThb
KAYeCTBO CBOETrO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHIM, chopMyIMPOBaHHbIM
yyaCTHUKaMK B3aMMOJCHCTBHS.

NPEJAMETHbBIE PE3YJIbTATDI

K koHily 10 kiacea 00y4arOlMHACs HayIUTCA:

« CBOGOJHO ONEPUPOBATH OCHOBHBIMH IOHATHAMU CTepeOMETPUH  IPH
pelleHtH 3a/iad U MPOBE/ICHUH MATEeMATHUECKHUX PacCyKACHUH;

« TPHUMEHSTh aKCHOMbl CTEPEOMETPHU H CJIEJICTBUS M3 HUX NpH peLICHUH
reoMeTpUYEeCKuX 3a1a4,

e KiaccibUUMPOBATh B3aMMHOE PACHOTIOKEHHE MPsAMBIX B [POCTPAHCTBES,
[JIOCKOCTEM B MPOCTPAHCTBE, MPAMBIX H [JIOCKOCTEH B MPOCTPAHCTBE;

« CBOOOJHO OmepupoBarh MOHATHSMH, CBA3AHHBIMH C yriamMud B
MPOCTPAHCTBE: MENKIY MPSAMBIMH B MPOCTPAHCTBE, MEULY npsaMoOi H
MJI0CKOCTBIO;

« cBOGOAHO ONEPUPOBATH MOHATUIMHU, CBA3AHHBIMH C MHOIOrpaHHUKaAMHU;



« cBOGONHO pAaclO3HaBaTh OCHOBHBIE BHUJBI MHOTOTPaHHMKOB (IpH3Ma,
[MpaMuJia, IPSIMOYTONbHBIN Mapaiienenunes, Ky6);

¢ KIACCH(QHUIUPOBATH  MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHWA  JUIA
Kiaccudurkanmu;

e CBOOONHO ONEpUpPOBaTb  [OHATUSAMHM, CBS3aHHBIMM  C  CEHYCHHUEM
MHOTOrPaHHUKOB MJIOCKOCTBIO;

e  BbINOJHATh napajijienbHoe, LIEHTpajlbHOE u OpPTOrOHaJIbHOE
MPOEKTHpOBaHHe (QUIYp Ha [UIOCKOCTb, BBINOJHATL U300paxKeHus (Quryp
Ha IJIOCKOCTH;

¢ CTPOWTH CEYEHHs] MHOTOIDAHHHKOB Pa3MYHBIMH METOJaMH, BbIIOJIHATH
(BBIHOCHBIE) IIIOCKHE YEPTEXKM U3 PHCYHKOB IPOCTEIX OOBEMHBIX (QHUIYD:
BHJ CBEPXY, COOKY, CHU3Y,

e BbLIYMC/ATH IUIOIIAAXM  IMOBEPXHOCTEM  MHOIOrpaHHMKOB (mpu3Ma,
[MpaMmja), FeOMETPHYECKUX Tell C IPUMEHEHHEM POpMyIl;

e CBOOOJIHO ONEPUPOBATh MOHATUAMU: CUMMETPHs B MPOCTPAHCTBE, LECHTP,
OCb W IUIOCKOCTH CHUMMETPHWH, LEHTP. OCb M IUIOCKOCTbH CHUMMETPHH
purypsi;

« cBOOOZHO ONEpPUPOBaTh [OHATHAMM, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATE ASHCTBUS HAJ[ BEKTOPaMH,

¢ peliaTh 3aJauM Ha JIOKA3aTEJbCTBO MAaTeMaTHYEeCKUX OTHOLICHMH M
HAXO0K/IEHHE INEOMETPUUECKUX BEIIMYMH, MPUMEHSSI W3BECTHBIC METOIbI
py pellleHdd MaTeMaTHYeCKUX 3a/1au MOBBILIEHHOTO U BbICOKOIO YPOBHS
CJIOJKHOCTH;

e [pPUMEHSTH [POCTEHIlME IIPOrpaMMHBIE CPEACTBA M DJICKTPOHHO-
KOMMYHUKAILMOHHbBIE CUCTEMbI IIPY PELIEHUH CTEPEOMETPUUECKUX 3a/1al;

e u3BJEKaTh, NpeoOpa3oBbIBATL M HHTEPIPETUPOBATH HHPOPMALKIO O
MPOCTPAHCTBEHHBIX TIeOMETPUYeCKUX (urypax, MNpeACTaBIeHHYIO Ha
yepTekax U PUCYHKaX;

e MpUMEHATh IOJNyYeHHble 3HAHWS Ha [paKTUKe: CPaBHUBATL M
aHAJIM3UPOBATh PeabHBIC CUTYallMH, NPUMEHATh M3YUCHHbIC [OHATHA B
mpoiiecce IOMCKAa pelIeHWs MaTeMaTH4eCKH chopMyIUPOBAHHOM
npoGieMbl, MOJAEIMPOBATh peallbHble CHTYallud Ha A3BIKES ICOMETPHH,
HCCJIe10BaTh MOCTPOEHHBIE MOJENM C MCMOJIB30BAHUEM IEOMETPHHECKUX
MOHSITMH W TeopeMm, amnmapara anredpel, peliarb MPaKTHYeCKHe 3a]auu,
CBS3AHHBIE C HAXOXKIEHHEM MeOMETPHYECKUX BEJIMYHH,

e+ UMeTh MpeJCTaBeHHsi 00 OCHOBHBIX 3Tarnax pa3sBUTHs COMETPUH KaK
COCTABHOM YacT (GpyHIaMeHTa Pa3BUTHs TEXHOJIOTHH.

K konuy 11 knacca o0y4aroLMKcs HayYUTCA:



cBOBOHO OMEPUpOBATH [OHATHIMH, CBS3aHHBIMA C LJIMHAPHUYECKOM,
KOHMUECKOM M cdepudeckold MOBEPXHOCTAMH, 0OBSICHATL  CIIOCOODI
[oJIyueHHMs,

OTIepUPOBATH MOHATUAMHU, CBS3AHHBIMHU C TEIAMH BpAILEHUS: LATHHIPOM,
KOHYCOM, c(epoit U LapoM;

pacros3HaBaTh Tejla BpalICHU (unMHAp, KoHyc, cbepa u 1ap) H
00BIACHATH CIIOCOOBI MOy YeHM s TeJl BpAICHUA,

Kj1acCU(UIMPOBATh B3aUMHOE PaCTIONOKEHHE chepsl U MIOCKOCTH;,
BLIMHCIATD BETHUMHBI SJIEMEHTOB MHOTOTPaHHMKOB M TEIl BPALICHHA,
06LEMBl M UIOM@AAN NOBEPXHOCTEH MHOrOrpaHHUKOB M TE BpalleHHs,
FeOMETPUYECKUX TeJl C NPUMEHEHUEM (opmy;

cBOGOIHO OMEpUpOBaTh MOHATHAMM, CBI3AHHBIMA C KOMOMHALUAMH TEJl
BpAlLllEHUSI U MHOrOTPaHHHKOB: MHOTOrpaHHHUK, BIMCAHHBIH B cdepy H
onucaHHbIi 0Kono chepsl, chepa, BIUCAHHAS B MHOTOTPaHHNK MIIH TEJNO
BpALLEHHS;

BBIYMC/ISTH COOTHOIIEHUS MEKIY IIOMaiIMHA moBepxHocTel 1 00BEMaMH
noJI0OHBIX Te;

u300pakarh U3yuaemble (QUTYPBI, BBIIOJIHATE (BBIHOCHBIE) IJIOCKHUE
yepTeXkKU U3 PUCYHKOB TMPOCTHIX 0GDBEMHBIX (QUryp: BMI CBEPXY, COOKY,
CHM3Y, CTPOUTh CEYEHMUs T/l BPAILICHHAA;

U3BIeKATh, WHTEPIPETUpOBaTh M Npeodpa3oBbIBATH uHdopMaLUIO O
[IPOCTPAHCTBEHHBIX T[€OMETPUYECKHUX durypax, HpeiCTaBleHHyo Ha
yepTekKax U pUCyHKax;

cBOGOJIHO OMEPHPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTES;

BBITOJHSTH OIEpaAIlK HaJl BEKTOPaMHU;

sa/1aBaTh TVIOCKOCTh YPABHEHHEM B JIEKapTOBOH CHCTEME KOOPJIMHAT;
pellaTh TeOMETPUYECKUe 3a/a4k Ha BbIYMCICHUE yITIOB MEKIY NPSAMBIMH
U ILIOCKOCTSMHM, BBIUMCIEHHE DACCTOSHMHM OT TOYKM A0 MIOCKOCTH, B
L[e/I0M, Ha N[PMMEHEHKe BEKTOPHO-KOOPAMHATHOr0 METO/1A MpH peLleHUH;
cBOGOIHO ONEPUPOBATh MOHATUAMH, CBS3aHHBIMH € JBUKEHNEM B
[IPOCTPAHCTBE, 3HATh CBOMCTBA JIBHKEHHH,

BLUTONHSTh W300p@KEHHs MHOrOTPaHHMKOB W Tell  BPALUCHHA MpH
napajisiesbHoOM — TEPeHoce, LIEHTPAILHOW ~ CUMMETPHH, 3epKaJIbHOM
CUMMETpHH, TIPY MOBOPOTE BOKPYT NPAMOL, npeoGpa3zoBanus NORAOOHS;
CTPOUTH CEeYeHHs] MHOTOrPAHHUKOB M TeJl BPAIICHU: ceueHHs LUIMHAPA
(mapaJuteIbHO M MEePeHIUKYISIPHO ocH), ceueHus: KOHyca (ITapauiebHbIe
OCHOBAHMIO M TIPOXO/IAIIKE Yepe3 BEPLUMHY ), CEYSHHUS 1Mapa;
HCIIONB30BATh METOMbl [OCTPOEHHs CEYeHMH: METOJ ClIe/0B, METOA
BHYTPEHHEro MPOGKTUPOBAHUS, METOJ [IepeHOCa cexylieil MI0CKOCTH:



JI0Ka3bIBaTh FTEOMETPHYECKUE yTBEPIKACHHS,

[[PUMEHSATH TeoMeTpudecKre (aKThl AV PeICHHs cTepeOMeTPHUIECKHX
3a7a4, MPEANOJATrAlOUIMX HECKOIBKO IIAaros pelleHis, eci yCI10BMS
[pUMEHEHHs 3a]1aHbl B IBHOH 1 HesaBHOU (opme;

peiiaTh 3aaid Ha [0Ka3arebCTBO MATeMATHHCCKHX OTHOLUEHHH H
HAXOJK/IeHHe reOMeTPUUYECKHUX BENHYHH;

[PUMEHSTh MPOrpaMMHbIE CPE/ACTBA U 31EKTPOHHO-KOMMY HUKALIMOHHbIC
CHCTEeMBI [P PEILeHNH CTEPEOMETPHYCCKUX 3a1at,

NpUMeHSTh  [OJy4YeHHble — 3HAaHMA ~ Ha  TIPAKTHKE: CpaBHUBATh,
AHAM3MPOBATH U OLECHHUBATH PEAJIbHBIC CUTYALMH, TPUMEHITL U3yUYeHHbIE
[OHSTHUS, TeOpeMBl, CBOMcTBa B  TIpomecce  IOUCKA pelueHus
vaTeMaTAyeckd  COpPMYIMPOBAaHHOM  IIPOOJIEMEL MO/IEJIUPOBATh
peasibHBIE CHTyallddl Ha sI3bIKe TEOMETPHH, MCCIENOBATD [IOCTPOEHHbBIE
MOJIETH C MCIOJNB30BaHMEM TCOMETPUYECKUX MOHATHH M TEOPEM,
annapata anreOpsl, pellarh MPAKTHYECKWe  3aladi, cBsi3aHHbIE C
HaXO0JKICHUEM FeOMETPHUECKUX BEIHINH;

UMETh Tpe/cTaBlieHus 00 OCHOBHBIX STarax pasBUTHA reoMeTpuu Kak
COCTABHOMN YacTH (GyHIAMEHTa Pa3BUTHS TEXHOJIOTUH.
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