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IMNOSACHUTEJIbHAS 3ATIMCKA

['eomerpust aBasiercs oaHuM M3 0a30BBIX KypcOB Ha YPOBHE CPEIHEro
obwero obpa3oBaHus, Tak Kak 00eCneunBaeT BO3MOKHOCTb U3yUEeHHs AHCLUIIIHH
€CTECTBEHHO-HAYYHON HAMpaBI€HHOCTH M TPEAMETOB TyMaHHWTApHOrO LMKJIA.
[TockosibKy ~ JIOTHYECKOE  MBIUUIEHHE,  (opMupyemMoe  NpH  H3YYEHHH
00yuaroMMHUCs MOHATUHHBIX OCHOB F€OMETPHH, MPU J0KA3aTEIbCTBE TEOPEM U
MOCTPOEHHUH LIEMIOYKH JIOTHYECKUX YTBEPXKACHHH [pH PELIEHHH M€OMETPHYCCKHX
3a7a4, YMEHHME BbIABUraTb M ONpOBEpPraTh [IUMOTE3bl HEMOCPEACTBEHHO
MCIMOB3YIOTCS MPU PELICHWH 3aJa4 €CTECTBEHHO-HAYYHOIO [HKJA, B YaCTHOCTH
(hu3MUECKUX 3a/1au.

L{esb 0cBOGHHMS MPOrpaMMBbl yueGHOro Kypea «['eoMeTpHs» Ha yriyOnEHHOM
YPOBHE — pa3sBUTHE WHIUBHIYAIbHBIX CHOCOOHOCTEH O00ydYaromuxcs IpH
M3ydEHUH FEOMETPHH, KaK COCTaBIsIOLIeH npeaMeTHoit obnactn «Marematuka u
uHbOpMATHKa»  vepe3  OOecredyeHHe  BO3MOXKHOCTH  MPHOOpETeHHs  H
MCMONb30BaHUs Gonee TIyOOKMX TeOMETpHYECKMX 3HaHWH M JCHCTBHH,
crieipUYHBIX TEOMETPUH, U HEOOXOMUMBIX IS YCIEIHOro NPO(EcCHOHATLHOTO
00pa3oBaHus, CBS3aHHOTO C UCTOJIb30BAaHHEM MATEMATHKH.

[IpHOPUTETHBIMH 3ajia4aMH Kypca T€OMETpHH Ha yIIyOn€HHOM YpOBHE,
PaCIIMPSIOIMMA U YCHIHBAIOIIMMU Kypc 6a30BOr0 YpOBHS, SBISIOTCS:

paciIupeHye Npe/ICTaBIeH:s 0 TEOMETPHH KaK YaCTH MHPOBOH KyIBTYpBI U
(hopMHUpOBaHUE OCO3HAHMS B3AMMOCBSI3H TEOMETPHHU C OKPYIKAOLMM MUPOM;

dopmupoBaHHe NpPEJACTABICHHS O MPOCTPAHCTBEHHBIX ¢urypax Kkak o
BAYKHEHMIINX MATEMATHYECKMX MOJIENAX, MO3BOJIAIOMIUX ONMCBIBATL H HM3y4aTh
pasHbI€ SBJICHUS OKPYIKaIOLIEro MMpa, 3HAHHE MOHATHHHOTO anmnapara no pasueiy
«CTepeoMeTpusy y4eOHOro Kypca reoMeTpHu;

(OpMHpOBaHME ~ YMEHMS  BIAJCTh  OCHOBHBIMH  TOHATHAMH O
[POCTPAHCTBEHHBIX (Hrypax M X OCHOBHBIMU CBOIfCTBAMH, 3HAHUE TEOPEM,
(bopMys1 M yMEHHE WX NPUMEHSTb, YMEHHUS JOKa3hlBaTb TEOPEMBI H HAXOIHMTH
HecTaHapTHBIE CIIOCO0BI PEIIEHUS 3a/1a4;

(hopMHpOBaHHE yMEHHs PACIO3HABATH HA YEPTENKAX, MOJENSX U B PEAlbHOM
MUpe MHOTOrpaHHHKM M Tejla BpAlCHUs, KOHCTPYMPOBAaTb TIEOMCTPHYECKHE
MOJIENIHN;

hopMUpOBaHHE MOHMMAHHS BO3MOXKHOCTH AKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYeCKUX TeopHil, (GOpMUPOBAHUE MOHMUMAHMS POJIM AKCHOMATHKH MpPH
MpOBEACHUH paccyKIeHuH,

(opMHUpOBaHHE YMEHMs BIIAJIETh METONAMH J0KA3aTebCTB M AJIrOPHTMOB
peluenns, yMeHHs MX MPUMEHSTh, NMPOBOJANTH J0KA3aTelbHbIe PACCYKICHHS B
X0J1€ pellleHnsl CTEPEOMETPHYECKUX 3a1a4 U 3a/1a4 C MPaKTUYECKUM COCPXKAHHEM,
dbopMupoBaHue  MPEACTABIEHHS O  HEOOXOAMMOCTH  JIOKA3aTENbCTB  MPH




25;;2:::::‘; ;‘:ZCC;";; 2:?;(;“" YTBEPXKACHUIH U POJIM AKCHOMATHKH B NIPOBEICHUH

pa3mm1ve M COBEPIICHCTBOBAHME MHTE/UICKTYQJIbHBIX W TBOPYECKHX
cﬂOCOﬁuHOCTeM 00yuaromuxcsi, Mo3HaBaTebHONH aKTHBHOCTH, MCCIIEN0BATEIBCKUX
yMeHHif, KPHTHYHOCTH MBILUICHHS, HHTEPECA K H3YUEHHIO FEOMETPHH;

GopmupoBaHue (QYHKUHOHAILHOW IPAMOTHOCTH, PEIEBAHTHON TEOMETPHUH:
yMEHHS PACrO3HABaTh MPOSIBJICHUS T[EOMETPHYECKHX TOHATHH, O0OBEKTOB M
3aKOHOMEPHOCTEH B pEabHbIX XH3HEHHBIX CUTYaUMsAX U IPH U3YYEHHH APYTHX
yueOHBIX ~ MPEAMETOB,  MPOSIBJACHUS  3aBUCHMOCTCH 1 3aKOHOMEPHOCTEH,
MOJICJIHPOBAHHSl PEAIbHBIX CHTYAlWi, HCCIeI0BAHHs [OCTPOEHHBIX MOJCIICH,
MHTEPHPETALUH MOJYyYEHHBIX PE3yJIbTATOB.

OCHOBHBIMH COJ€PXKATENIbHBIMHA JIMHUSIME yueOHOro Kypca «l'eomMeTpus» B
10-11 naccax sBiastoTcsi: «[IpsiMple M MJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpaunukn», «Tena Bpamenus», «Bekropsl ¥ KOOpAMHATRI B
MPOCTPAHCTBEY, «J[BUIKEHHS B MPOCTPAHCTBEY.

CoopmyanposanHoe Bo ®I'OC COO Tpebopanue «yMmeTh ONEPHPOBATL
[TOHSITHSIMUY», PEJEBAHTHBIMH T€OMETPHHM Ha YriyONEHHOM ypOBHE 00y4eHus B
10—11 Kaccax, OTHOCHTCS KO BCEM COJIEpYKaTelbHbIM JIMHUAM y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTHYECKMX  YMEHWH  pacnpeiensercs — He TOJILKO 10
conepKaTeTbHBIM JIMHHSIM, HO 1 110 roJaM 00y4eHusl. Coneprkanne 00pa3oBaHus,
COOTBETCTBYIOLIEE INPEAMETHBIM pE3yJIbTaraM OCBOCHHS denepanbHOil pabouei
MpOrpaMMBbl, Pacrpe/eNEHHBIM 110 roAaMm 006yueHus, CTPYKTYypHUPOBAaHO TaKUM

06pa3om, YT00bI KO BCEM OCHOBHBIM, NPUHLIHITHATEHBIM BOIPOCaM 00y4alomuecs

o6paLua.rmcr, HEOJHOKpPATHO. TO IO3BOJSIET OpraHu30BaThb OBJIaJACHHUE

reoMeTpU4YECKHMH MOHATUSIMU U HAaBbIKAMH [10CJIEN0BAaTEIIbHO U [I0CTYyIIaTENBHO, C

CODOJIFOIEHUEM MPUHIHUIIA l'IpeCMCTBCHHOCTI/I, a HOBBIE 3HAHUS BKJIIOYATh B 0611.[}'}0

CHCTEMY TE€OMETPHYECKHX npesicTaBIeH i 00ydaloIIuXCsl, pacupss U yriryOusist

e&, 06pasys MPOYHbIE MHOKECTBEHHBIC CBA3H.
Ilepexo K H3yYEHHIO TEOMETPHH Ha yriy6IEHHOM YPOBHE MO3BOJIACT:

cosnate  yciuous i AuddepeHiuanun o0yueHus, TOCTPOCHUs
MHAMBHAYATBHBIX  00pa30BaTENbHBIX  MPOrPaMM, obecrieunth  yriayOn€HHOe
¥3ydeHre reOMETPHH KaK cocrapsolneil yueGHoro npeamera «MaremaTika»;

[OArOTOBUTH OOYHAIOIIMXCS K MPOJOOKCHHIO U3YICHHA MaTeMaTHKu C
yuérom BbiOOpa OymyuicH npodeccun, obecneunBas NPEeMCTBEHHOCTE MENLY
0611MM 1 po(heccHOHaTBHBIM 00pa30BAHHEM.

Ha wusyuenue ydeOHOro Kypca «'eomeTpus» Ha YrIyONEHHOM YpOBHE
otBouTcs 204 uaca: B 10 knacce — 102 yaca (3 yaca B Heziemo), B 11 kmacce — 102

yaca (3 yaca B HeZIeJIO).




COAEPKAHUE OBYYEHUS
10 KJIACC

[IpsiMbie H IJIOCKOCTH B MPOCTPaHCTBE

OcHoBHBIC  MOHATHS  cTepeoMeTpun. Touka, npsmas, IIOCKOCTb,
npocTpaHcTBO. IIOHATHE 00 aKCHOMaTHYECKOM MOCTPOEHHH CTEPEOMETPHH:
aKCHMOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumMHO€ pacrojioKeHHE NpsAMBIX B [POCTPAHCTBE: [EPECEKArOLIHECH,
napauiesibHble W CKpPELMBAIOMIMECs mpsMble. [Ipu3Haku CKpeumBalomuxcs
npsMeIX. [1apassienbHOCTh NPSMBIX H MJIOCKOCTEN B MPOCTPAHCTBE: NapaLiesibHble
NpsAMBIE B IPOCTPAHCTBE, NMapaLIEbHOCTb TPEX MPAMBIX, NapaiIeabHOCTh MPSIMOH
i iockoctd. IlapamienbHoe W LEHTpalbHOE NPOEKTHPOBaHHE, H300paKeHHE
duryp. OcCHOBHbIC CBOHCTBA MNApaIeNbHOrO MpOEKTHpoBaHus. H300paxeHue
(uryp B mapajuie/bHOH NMPOEKUMH. YTJIbl ¢ COHANPABICHHBIMH CTOPOHAMH, YTOI
MKy NpSIMbIMH B mpocTpaHcTBe. IlapanienbHocTsh MII0CKOCTEH: napalieibHbIC
MJI0CKOCTH, CBONCTBa napaJuieibHbIX IJIOCKOCTEH. INpocreiimne
MPOCTPAHCTBEHHbIE ~(Uryphl HA [UIOCKOCTH: TETPa’ap, MapaieIenumc,
IOCTPOEHUE CEUCHHMIA.

[leprieH UKy ISPHOCTD MPAMOH M IJIOCKOCTH: NEPIEHAHKYISPHBIC NPAMBIC B
MPOCTPAHCTBE, NPAMBIE MapaIeNbHbIC M MEPNCHAHKYISIPHBIC K [LI0CKOCTH.
NMPU3HAK TEePIEeHAUKYISPHOCTH MPAMOH M IUIOCKOCTH, TeopeMa O npsMoH
nepreHAMKYISPHO#H TUIOCKOCTH. OptoronaabHOe MPOEKTHPOBAHHE.
[TeprieHAUKy/ISp ¥ HAKIOHHBIE: PACCTOAHUE OT TOYKH 110 TUIOCKOCTH, paccTosHHE
OT mpsAMOH 10  TUIOCKOCTH,  TPOCKLHA (urypst  Ha  TIOCKOCTb.
[TepneHaMKy/ISPHOCTs  [UIOCKOCTEH:  MPH3HAK MEPNEHANKYIIPHOCTH  IBYX
nnockocreii. Teopema o TpEX MEprneHAMKYIsIpax.

Vel B POCTPAHCTBE: YTOJ MEKAY MPAMOi M MIOCKOCTBIO, JIBYTPaHHBbIH
yroJi, IMHEHHBIHA yros AByrpaHHOro yria. TpéxrpaHHblii ¥ MHOTOTPAHHbIE YTJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrOrpaHHoOro yrjia. CBoiicTBa MJIOCKHX H
JIByTPaHHBIX YIJIOB TPEXTPaHHOro yIia. TeopeMbl KOCHHYCOB W CHHYCOB IS

TpEXrpaHHOro yrija.

MHuororpaHHHKH
Bujisl MHOrOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHHKA. [Tpu3ma: n-yroiabHas

npu3Ma, npsMasi ¥ HaKJIOHHasA MPH3MBI, GoKkoBasi U MOJHAs MOBEPXHOCTb MPHU3MBbI.
Tapannenenunes, NpSMOYTObHBIA  Napaiieienunesl  H - cro CBOICTBA.
Kparvaiiue myTd Ha [OBEPXHOCTH ~MHOTOTPAHHHKA. Teopema Diinepa.
Tpoctpancreennas Teopema [ludaropa. [Tupamuza: n-yrojbHas MHPAMKIA,
npaBWibHAs MW yceuéHHas NUPaMHU/bL. CgoiictBa pébep u OOKOBBIX TIpaHei
NpaBuIbHOM mupamubl. [IpaBuiibHbIC MHOTOTPAHHHKH: NPAaBHIbHAL npu3Ma u
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MHOIOrpaHHUKax: OKTadap,
JIOJIEKAdAP U HKOCAdIP.

Bbl‘lHCJIeHMCuI)J'IeMCHTOB MHOTOrpaHHUKOB: pé&Opa, AMaroHaau, yrijbl.
[Inomans OOKOBOI vnoaepxuocm M TOJIHOHW TMOBEPXHOCTH MPSAMOi MpPU3MBbI,
MI0LaaAb OCHOBAHHMH, TeopemMa O OOKOBOIf MOBEPXHOCTH MPAMOIl MPHU3MBI.
[nomans OOKOBOH MOBEPXHOCTH M MOBEPXHOCTH MNPABWILHOM MHpPAMHUIBI,
Teopema O IJIoaaH yCeYEHHON MHPaMUIbI.

CummeTpuss B MPOCTPAHCTBE. DJIEMEHThl CHUMMETPHH  MPaBHIIbHBIX
MHOrOrpaHHUKoOB. CHMMETpHss B NpaBWILHOM MHOTOTPAHHHKE: CHMMETpHS
napajuiefenuneia, CHMMETPHSl MPaBUJIBHBIX MPU3M, CHMMETPHUS TPaBHIIbHOH
NMUpaMHIbI.

BexkTOpBI H KOOPAHHATHI B MPOCTPAHCTBE

IToHATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOH BEKTOp, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIC, COHANpPABJECHHbIE K I[POTUBOMNOJIONKHO
HanpaBJieHHbIE BEKTOPbl. PaBeHCTBO BEKTOPOB. JlelCTBHS C BEKTOpaMH: CJI0XKEHHE
¥ BBIYNTAHHME BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXKCHHE BEKTOpa Ha
ypucio. CBOMCTBA ClI0XKEHHs BEKTOpOB. CBOHCTBAa YMHOXKEHHs BEKTOpa Ha YUCIIO.
[ToHsiTHE KOMILTAHAPHBIE BEKTOPBI. [IpH3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema o0 pa3noXeHUH BeKTOpa MO TpEM
HEKOMIUTaHAapHbIM ~ BektopaMm.  IIpamoyrosibHas — cuCTéMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b M3y KOOpAMHATAMH BEKTOpa H
KOOpJMHATAMH TOYEK. YTOJI MEXIy BEKTOPAMH. CkajispHOE TPOM3BEICHHE

BEKTOPOB.
11 KJIACC

Tesna BpamieHust
[TousiTusi: LMJIMHIPUYECKAs TMMOBEPXHOCTD,
chepuyeckasi MOBEPXHOCTD, obpasyromue nopepxHocTeil. Tena BpamCHHS:
UMIHHAP, KOHYC, YCEYEHHBIH KOHYC, cpepa, map. BsaumHOe pacnojOXeHHE
cepbl M TUIOCKOCTH, KacaTelbHas TIOCKOCTh K chepe. Mzobpaxenue Ten

BpallleHns Ha MIOCKOCTH. Pa3Béprka UHIMHIAPA U KOHYCA. Cummetpust cepsl U

KOHHYECKasT IIOBEPXHOCTD,

mapa.
O6ném. OcnopHble cBoiictBa 00béMoB  Ten. Teopema 006 00BéMeE

mena u cieactsust u3 He€. OObEM mpsAMol H

NPAMOYTOJILHOTO Mapajuiesieni
nupamuzibl M KoHyca. O0bEM 1Iapa ¥ 11apoBoro

HAKJIOHHOW MPHU3Mbl, LWIUMHAPA,

CErMeHTa.
KomGunauuu Tea BpaileHHsi 1 MHOTOrpaHHHKOB. [pu3ma, BrnucaHHas B

WWMHApP, omucammas okono wannHapa. Ilepeceuenne cheppl W 1mapa ¢
miockocteio. Kacanue mapa U cepbl MIOCKOCTHIO. [TousTHE MHOrOrpPaHHMKA,




OMHCAHHOTO OKOJIO cepbl, Chephl, BIUCAHHOW B MHOTOrPAaHHHK WIH TEJO
BpallCHHU.

[Inowans MOBEPXHOCTH UMIMHIPA, KOHYyCa, Miomanb cdepbl H €€ yacTeid.
[Tonobue B mnpoctpaHctBe. OTHOweHHne 00BEMOB, [UIOmMAAEH MOBEPXHOCTEH
nonobHbIX uryp. IlpeobpasoBaune nonobus, romorerus. Pewenne 3amay Ha
[IOCKOCTH C HCIOJIb30BAHHEM CTEPEOMETPHUECKHX METO/IOB.

[TocTpoeHHE CEUYEHHUH MHOIMOIPAHHUKOB M TEJI BPALLUEHHSI: CEYEHUs LIMIHHAPA
(napajieNbHO M TMEPNEeHAHKYISAPHO OCH), CeYeHHs KOoHyca (mapajieibHble
OCHOBAHHIO U MPOXO/AIIHNE YEPE3 BEPILUHY), CEUEHMS [1apa, METO/IbI MOCTPOCHUSA
ceyeHH: METOI CJIeJIOB, METOJI BHYTPEHHETO NMPOEKTHPOBAHUA, METO/ MEPEHOCA
ceKyLlei MI0CKOCTH.

BexkTopbl H KOOPAHHATHI B NPOCTPAHCTBE

Bektopsl B mnpoctpaHctBe. Omnepaunn Hax BekTopamu. BekTopHoe
YMHOXEHHUE BEKTOPOB. CBoiicTBa BEKTOPHOro YMHOXeHHs. IIpsAaMoyrojbHas
cucTEMa KOOPAMHAT B npocTpancTBe. KoopauHaThl BEKTOPA. PasjiokeHue BEKTOPA
mo 6Gasucy. KoopauHATHO-BEKTOPHBIH METOA NPH PEIICHHH [€OMETPHYCCKHX

3aaau.
JIBuzKeHHsI B IPOCTPAHCTBE
JIBKeHHs IpocTpaHcTBa. OTOOpaKeHHS. JIBIKEHHS ¥ PABEHCTBO (HIYP.

O6mme CBOMCTBA IBHIKCHHH. Bunasl JBWKEHHMil: TapajuiebHbli MEPEHOC,

[eHTpaTbHAs CHMMETDHS, 3€pKajlbHas CHMMETpHA, MOBOPOT BOKpYT TMpPSMOH.
[IpeoGpa3oBanus MOAOOUS. IIpsimas u cdhepa Diiepa.

||




MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYEBHOI'O KYPCA
«TEOMETPHSI» (YIJIYBJAEHHBbIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OGPA30BAHUS

JIMIYHOCTHBIE PE3YJIbTATbI

1) rpaskaaHcKoe BOCIIHTAHHE:

c(hopMHUPOBAHHOCTH I'PAXKIAHCKOI MO3MIMK 00yYaIOLIErocsi Kak akTHBHOTO U
OTBETCTBEHHOI0  4YJieHa  poccuiickoro  oOuiecrBa,  npeiacraBjieHue O
MaTEMATHYECKUX OCHOBaX (DYHKIUMOHMPOBAHMS PA3MYHBIX CTPYKTYp, SBJICHHIA,
mpoLeayp TPaKIAHCKOro obmecrsa (BBIOOPEI, OMPOCH Jpyroe), yMeHHE
B3aMMO/IEMCTBOBATb C COLMAIbHBIMH MHCTHTYTaAMH B COOTBETCTBMM C HX
(QyHKUHSIMH H HA3HAICHUEM;

2) NATPHOTHYECKOE BOCIIMTAHHE!

c(OPMHUPOBAHHOCTb POCCHHCKOH rPaXKAaHCKOH MACHTHYHOCTH, yBAKEHH K
MPOILIOMY M HACTOSIIEMY POCCHHCKOH MaTeMaTHKH, LCHHOCTHOC OTHOLIEHHE K
JIOCTHXKEHHUSIM POCCHICKUX MaTEMaTHKOB U POCCHIICKOIf MaTEMATHYECKON LIKOJIBI,
JCIIOJIb30BAHHE OTHX JOCTH)KEHHMH B JPYyrHX Haykax, TEXHOJIOIHAX, chepax
IKOHOMMKH;

3) 1yX0BHO-HPaBCTBeHHOE BOCMIUTAHHE:
0CO3HAHHE JyXOBHBIX LIEHHOCTEH POCCHHCKOro Hapoua, c(popMUpOBaHHOCTH

HpaBCTBeHHOFO CO3HAHUs, dTHYECKOIro IMOBEACHH, CBSI3aHHOI'0 C IMPaKTHYCCKHM
NPUMEHCHHUEM LlOCTPI)KCHI/Iﬁ HayKu H IOEeATEIbHOCTBIO y‘{éHOI‘O, OCO3HaHHC
JIMYHOTrO BKJIaJa B IOCTPOECHHE yCTOﬁ‘IHBOI‘O 6}’1[}'11.[61‘0;

4) 3cTeTHYECKOE BOCTIMTAHHE:
5CTETHYECKOE OTHOLIEHHE K MHpY, BKIIOHas ISCTETHKY MaTeMaTH4eCKHX

3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a1, penleHnid, paccy X IeHNH, BOCIPUMMIMBOCTD
K MaTeMaTHYECKMM acTieKTaM pa3IM4HbIX BUJI0B HCKYCCTBa,
5) pusuyecKoe BOCIUTAHHE:

C(bOpMHpOBaHHOCTb YMEHHUS NMPUMEHSATD MareMaTU4YeCKHue 3HaHHusi B

HHTEpECcax 3710pOBOro U 0E30MacHoOro 06pasa >KH3HH, OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 3/10pOBBIO (310pOBOC MUTAHHMC, c6aaHCHPOBAaHHBIA PEXUM 3aHATHH U
OT/BIXa, perysisipHas (u3nyecKas aKTHBHOCTH), (pU3HYECKOE COBEPLICHCTBOBAHHE
TpU 3aHATHSX CHOPTHBHO-03/I0POBUTEINBHOT ACSTEILHOCTEIO;

6) TpyA0BO€ BOCITHTAHHE:
OTOBHOCTH K TPYAY, OCO3HaHME UEHHOCTH TPy I0MIO0HS, HHTEPEC K

pasnuuHbIM  cepam  MPOECCHOHATBHOM  JICATEILHOCTH, CBSI3aHHBIM  C
MaTemMaTHKoi ¥ eE NpPUIOKEHUSIMH, YMEHHC COBEpIIATH 0CO3HaHHBII BBIOOP
Oynymeit npodeccun M pean30BbIBATH coOCTBEHHBIE KU3HEHHBIC TIaHbI,
rOTOBHOCTs W CHOCOGHOCTH K  MareMaThmyeckoMy — o0pasoBaHuio




—

caMo00pa30BaHUIO HA MPOTHKEHUM Beell KH3HU. To
, TOTOBHOCTb K aKTHBHOM

y4acTHIO B PCUICHUH MPAKTHYECKNX 3a/1au MaTeMaTHyuecKoif Har ' 4

7) 3KOJIOrHYeCKOe BOCTIHTAHME: i

c(popMMpOBaHHOCTb IKOJIOTHYECKOH KYJbTYpPbl, TOHUMAaHUE BJIUSHHUS
cOLHATBHO-OKOHOMUYECKIX NPOLECCOB HA COCTOSIHME NPUPOAHON M COLUATBHOI
cpe/bl, 0CO3HAHHE rI00aIbHOrO XapakTepa 9K0J0rHECKMX npobemM, opueHTaLus
Ha npumeHe:‘HMe MAaTCMaTHYECKUX 3HAHMI Ui perieHus 3a)1aq, B obnactu
oxpymalouleu" CpCAbl, TUIAHHPOBAHHUE TMMOCTYNKOB M OLIEHKH HX BO3MOMKHBIX
[IOCNIEICTBUI JUISL OKPYIKAIOWIEH Cpeibl;

8) LeHHOCTH HAYYHOI0 MO3HAHKS:

chopMHUPOBAHHOCTE MHPOBO33PEHHUSI, COOTBETCTBYIOLIEI0 COBPEMEHHOMY
YPOBHIO ~ PasBHTHS ~ HAayKM M OOLIECTBEHHOH  MPaKTHKH, — [OHHMAHHE
MATEMATHYECKON HAYKH Kak cQepbl 4YenoBeueckoil AesTebHOCTH, ITarnoB €€
pasBUTHSL M 3HAYMMOCTH [UIS DA3BUTHS LMBU/IM3ALMH, OBJIAJCHUC A3BIKOM
MATEMATHKH ¥ MaTeMaTH4YeCKOH KynbTypoH Kak CpeACTBOM IMO3HaHHMs MHpa,
[OTOBHOCTb OCYILIECTBJISATh TPOEKTHYI0 W MCCIEA0BATENbCKYIO JEATCIbHOCTD

HHAUMBUAYAJIbHO U B IpyIINC.

METAINPEJIMETHBIE PE3YJIbTATBI

[Mo3HaBaTeIbHbIE YHHBEPCAIbHBIE yueOHbIe eiicTBHSI

BazoBble Joru4eckue AeHCTBHSA:
BBIABJISTH M XapaKTEpHU30BaTh CYyLIECTBEHHBIC MPH3HAKH MaTeMaTUYeCKUX

0GBbEKTOB, TOHATHH, OTHOLIEHWH  MEXIy  MOHATHAMH, (opmyupoBath

ompe/iesieHusl TIOHSATHIA, yCTaHABIMBATD CyLECTBEHHbIH NPH3HAK KIACCH(UKALMH,

OCHOBaHHS /U1 0GOOLIEHUS U CPABHEHHS, KDUTEPHH IPOBOJHUMOTO aHaJIN3a,;
BOCTIpUHUMATh,  (opMynupoBaTh M npeoOpasoBhIBATL  CYKACHUS:

YTBEpAMTENbHBIE U OTPULATEIBHBIC, ¢JIMHMYHBIE, YaCTHBIE U 001HE, YCIOBHbIC;
BBISBIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBASH 1 IPOTUBOPEYHS
B (haKTax, JaHHBIX, HAOTIOJICHUAX yTBEPXKACHMSX, MPEIaraTh KpUTCpHH LA

BBISBJICHUS 3aKOHOMEPHOCTEH H TIPOTHBOPEYNH;
Je/aTh BBIBOAbI C HCIOJb30BAHHEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U

HHIYKTHBHBIX yMO3aK/TIOYCHHH, yMO3aK/II0YEHNH 10 aHATIOTHH;
NPOBOAUTH CAMOCTOATE/ILHO 7I0Ka3aTebCTBA MaTEMaTHYECKHX yTBEP)KICHHH

(IpsiMBble ¥ OT MPOTHBHOTO), BHICTPAUBATE apryMeHTaluIo, PUBOIUTE NPHUMEpBI 1

KOHTprpumepbl, 000CHOBBIBATE COOCTBEHHBIE CY)KICHHS W BBIBOJBL,
BoIOMpaTh Croco0 pEIICHHA yueOHOii  3a1atu (cpaBHMBaTh HECKOJILKO

BAPMAHTOB  pelleHus, — BHIOMPATH yaubosiee  MOAXOAsAMME € yuETOM

CAMOCTOSTENBHO BbLICICHHBIX KDATEPHEB).

8
[casoews]

l

coai ]



ba3zoBble Hecaea0BaTeIbCKHE ACHCTBHS:
HCIOJIb30B
aTh  BONPOCHI KAaK MCCIICAOBATEIbCKHIT MHCTPYMEHT MO3HAHMS
(GopMyYJIHPOBATL  BOMPOCHI ¢bn :
o ) KChpyromue  npotuBopeune,  npobiemy,
yCTaHaB b MCKOMOEC W JaHHOe, (hOPMHPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO TMO3HLMIO, MHEHHE;
MPOBOAHTE CAMOCTOATEILHO CITAHUPOBAHHBIH IKCIIEPUMEHT, HCCIEI0BAHNE
10 yCTaHOBJICHHIO 0COOCHHOCTEH MaTeMaTHUeCcKoro 00BEKTa, SBIEHHS, NPOLECcca,
BBISIBJICHHIO 3ABHCHMOCTEH MeX1y 00beKTaMu, SBJICHUSIMH, POLIECCAMH;
Ca'lt/IOCTOﬂTCﬂbHO dopmynanpoBath 0606uIEHs M BBIBOABI MO pe3yJbTaTam
MPOBEACHHOTO HAOIOICHNs!,  WCCIIE0BAHMS,  OLICHUBATD JIOCTOBEPHOCTH
[IOJIyYEHHBIX PE3YJIbTATOB, BEIBOAOB U 0000IIEHHii;
MPOrHO3MPOBATE BO3MOXKHOE pa3BUTHE TMpOlECca, a TAKXKE BbLIBHIATH
MPEANOI0XKEHHS O €0 PA3BUTHH B HOBBIX YCIIOBHSIX.
Pa6oTta ¢ uHpopmaumeii:
BBISIBJISATH J€PULUTHI HHPOPMALMH, TaHHBIX, HEOOXOAMMBIX Ui OTBETA HA
BOTIPOC M JUISl PELICHHS 3a/1a4H;
BbIOMpaTh HHPOPMALMIO U3 UCTOUYHHUKOB PA3IMYHBIX TUIOB, aHAJIH3HPOBATb,
CHCTEMATU3UPOBATh M HMHTEPNPETHPOBATh HMHOOPMALMIO Pa3THYHbIX BHIOB H

dopM Npe/CTaBIEHNS;
CTPYKTYPHPOBaTh MHPOPMALMIO, NMPEACTABIATE €€ B PasIMYHBIX (hopmax,

WILTIOCTPUPOBATh IPaUyECKH;
OLIEHUBATH HaAEXHOCTh

c(hopMyTHPOBAHHBIM KPHUTEPHSM.

UH(POPMALIUH no CaMOCTOSITEJILHO

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE ydeOHbIe JAeHCcTBHUS

Oo0meHue:
BOCIIPHHMMATD U (POPMY/IMPOBATE CYHKIEHHS B COOTBETCTBUH C YCJIOBUSIMU H

LeqsMM OOIIEHHs, ACHO, TOYHO, PAMOTHO BBIPKATH CBOKO TOUKY 3PEHHA B
YCTHBIX M THCHMEHHBIX TEKCTAX, IaBaTh MOSCHEHHS M0 XOMy PCMICHUA 3aJa4u,
KOMMEHTHPOBATH MOJyYEHHBIH PE3YJILTAT;

B Xoze 00CY IeHUs 3a/aBaTh BOMPOCHI MO CYyIIECTBY 00CyXK1aeMoil TEMBI,
npo6eMbl, pelaeMoil 3ajaud, BBICKA3bIBATL HICH, HAUCICHHBIC HA TIOUCK
pelieHns, COMOCTABIATh CBOM CYXCICHHMS C CYXICHMSIMH JPyrHX Y4YaCTHUKOB
auanora, oGHapyKuBaTh pasiMyue U CXOACTBO o3I, B KOPPEKTHOMH (opme
dopMynupoBaTh pazHOIIacHsl, CBOM BO3PAKCHH,

NPE/ICTABAATE Pe3y/IbTaThl PELICHHS 3a/a4H, SKCIEPUMCHTA, HCCIIC/I0BAHMS,
MpoeKTa, CaMOCTOATENIBHO BbIOMpPATh dopMaT BBICTYIUICHHS C Y4ETOM 3a1a4

Npe3eHTauu 1 0coOeHHOCTEN ay AUTOPUH.




ery/JIiTHBHbIE YHHBe "
Pery: y PCaiIbHbIe yueGubie aeiicTBus
CamMoopraHu3anms:
COCTaBJATH IUIAH, aJIrOPHTM
) R ’ p PCLICHHS 3a/1a4u, BLIOHPATL CIOCOO peleHus ¢
yucTOM PECYPCOB 1 COBCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh
OpPEKTHPOBATh BAPHAHTH
" K Pg MOIIC)OHT s p I PeLIeHH i ¢ yuéToM HOBOI HEdOpMAaLMK.
a POJIb, IMOUHOHAIBLHBII HHTE/LIEKT:
BlAAE€Tb  HaBBIKAMH I
ety O3HaBaTE/NIbHOW  peduiekcMM KAk OCO3HAHHS
BE Wit 1
co p6aMM i MBICJIUTEIBHBIX TPOLECCOB, UX Pe3yJIbTATOB, BIAJAETH
co OBEpK
one potpe) CaMOKOHTPOJIS mpouecca M pesyJbTata perieHus
MATEMaTHYECKOii 3a1ayu;
MpeABUAETE TPYAHOCTH, KOTOPbIE MOIYT BOSHUKHYTDL MPH PEIICHMH 3a/1a4H,
OCUTb KOPPEKTHBBI B JIESIT
BH“ PP ACATEIIBHOCTh Ha OCHOBE HOBBIX 00CTOSATENLCTB, JAHHBIX,
HaiiICHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEIA;

OLICHUBATE COOTBETCTBHUE pE3ybTaTa LE/IH U yCIOBUAM, OOBACHATH NPUYHHBI
JOCTVIKEHHSI MM HEIOCTHXKEHHS PE3yJIbTATOB JAESTEIbHOCTH, HAXOAUTH OLIHOKY,
jaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

CoBMeCTHas AeSITeJIbHOCTD:

MOHUMATh M MCII0Jb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHIYalbHOM
paGoThl MpPH PEWICHMH y4eOHbIX 3ajay, NPHHUMATh LEIb COBMECTHOH
JeATENbHOCTH, TUIAHWPOBATh OPraHU3alMI0 COBMECTHON paboThl, pacnpeacsaTh
puibl paboOT, JOrOBapHBaThCs, OOCY)KIaTh IMpPOLECC M pe3ylbTarT paboThl,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

yuacTBOBaTh B TPYINNOBEIX (opMax paGoTsl (00CyxaeHHs, 0OMEH MHEHHUH,
«MO3TOBBIE IITYPMBD» M WHBIE), BBINOJNHSATH CBOIO 4acT paboTel M
KOOpIMHHPOBAaTh CBOM JEHCTBHS C IPYTHMH 4/I€HaMH KOMaHIBI, OLCHMBATH
KauecTBO CBOEro BKJIaa B OOLIMI MPOLYKT MO KPUTEPHSIM, CHOPMYTHPOBAHHBIM

y4yaCTHUKaMHU B3aHu MOJICHCTBHSL.

MPEJIMETHBIE PE3YJbTATBI

K xonuy 10 ksiacca 00y4arolHiCs Hay IUTCS:
CBOBOIHO ONEPUPOBaTh OCHOBHBIMA TOHATHAMHM CTEPEOMETPUH MpH

pemeHuu 3a1ad 1 IPOBEACHUH MaTeMaTHYCCKHUX paccy;xneHuifI;
MPUMEHSThH AKCUOMBI CTEPEOMETPUH U CJICACTBHUSI M3 HUX NPU PCHICHUH

reOMETpUYIECKHUX 3aja4,
KHaCCH(bH[U/[pOBaTb B3aMMHOE PAacnoj0oXEHUE MNPAMBIX B NPOCTPAHCTBE,
TUIOCKOCTEN B l'lpOCTpaHCTBC NpsAMBIX H MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJHO onepupoBaTb MOHATHSIMU, CBSI3aHHBIMKU C YIlaMH B

[POCTPAHCTBE: MEXKIY MPAMBIMA B NPOCTPAHCTBE, MEMILY npsmMoii u

IIJIOCKOCTLIO,




¢B00OIHO onepuposa
Th 110
A HATHAMM, CBSI3AHHBIMH ¢ MHOTOIPAHHHKAMM;
b OCK
AT X uCllOBHble BU/1bI MHOTOIpaHHUKOB (npmma,
. » IPAMOYTONLHbI napannenenunen, ky6);
KJIACCHPUUMPOBATL  MHO ] ;
FOrPAaHHUKH,  BuIOMpas
macc“cpnkau“"; ’ p OCHOBAHUA JUISA
cB00OIHO
)it ONCPHPOBATL  MOHATHSIMM,  CBSI3AHHBIMH  C  CCYCHHEM
MHOTOTPAHHUKOB IJIOCKOCTBIO:
b
BBIOJIHSATD
G MApaieNbHOe,  LEHTpaIbHOE W OPTOrOHAIBHOE
|
p POBAHHE (UIYpP HA MIOCKOCTD, BBIMOTHSATS uzobpaxenus Guryp
Ha TJIOCKOCTH;
TPOUT
CTPOHTB CCHCHHSI MHOTOIPAaHHMKOB PA3IMYHBIMH METOJAMH, BBIMOIHATh
(BBIHOCHBIC) IIIOCKHE YEPTeXKH U3 PHCYHKOB IPOCTHIX 0GBEMHBIX GUIYp:
BUJl CBEPXY, COOKY, CHHU3Y;
BBIYUCIATE  IJIOWIAAM  MMOBEPXHOCTEl  MHOrOrpaHHUKOB  (MpHU3Ma,
MUPaMK/IA), TEOMETPUYECKUX TeJl C TPUMEHEHHEM (HOPMYJT;
cBOOO/IHO ONEPUPOBATH MOHATHAMH: CHMMETPHS B MPOCTPAHCTBE, LICHTP,
OChb M MJIOCKOCTb CHMMETPHM, LEHTP, OCb H IUIOCKOCTh CHMMETPHH
urypsi;
cBOOOJHO OIEPUPOBATH TOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B MIPOCTPAHCTBE;

BBIITOJIHATH JACUCTBUS HAL BEKTOpaMHu,
pewmatk 3agavyd Ha JI0OKa3aTeJIbCTBO MAaTEMATUYCCKHUX OTHOLICHUA H

HAXOXKIECHHE T€OMETPUYECKUX BEIUYHH, IMPUMEHSsS HU3BECTHBIC MCTO/BI
[pH PELICHAX MATEeMaTHYECKHX 3a/a4 TMOBBIIICHHOTO U BBICOKOTO YpOBH
CJIO’KHOCTH;

[MPUMEHATh NPOCTEHINME MPOTPaMMHBIE CDEACTBA M JJIEKTPOHHO-
KOMMYHHKALIHOHHBIE CHCTEMBI [IPH PEIEHAH CTEPEOMETPHHIECKUX 3a1at;
u3BJIeKaTh, NpeoOpa3oBbIBATE M MHTEPIPETHPOBATH uHMOpPMALKIO O
[IPOCTPAHCTBEHHBIX T€OMETPHYCCKHX ¢urypax, TNpEACTaBICHHYIO Ha
yepTeKax U pUCYHKax;
MpUMEHSITh ~ TOJTY4YEHHbIE  3HaHWA  Ha MpaKTHKE: CPaBHUBATH H

AHATM3HPOBATh PEAlbHBIC CHTYAUHH, MPUMCHITE M3yYeHHbIC TMOHSATHS B
pelieHns  MAaTeMaTHYECKH copMyTMpOBaHHO#M
CUTyalli Ha s3bIKE [C€OMETPHUH,
CIOJTb30BAHUEM T€OMETPUUYECKHUX
ewaTh MPaKTUYECKHE 3a/1ayu,

npoiecce  MOUCKA
npoGemMbl, MOJEIUPOBaTh PEATHHBIC
yceen0BaTh MOCTPOCHHBIC MOJCN € H
MOHATUI W TeopeM, annapara ayredpsl, p
CBS3aHHBIE C HAXOXKICHUEM N€OMETPHUYCCKHX BETHHUHH;
UMeTh MpEICTaBlIeHHs 00 OCHOBHBIX STarax pa3BUTHS I'€OMETPUH Kak

cOCTaBHOM yacTu (pyHIaMeHTa pa3sBUTHI TEXHOJIOTHH.




K xonty 11 kmacea o6yuaionyyjicy o
S1:

cB00OIHO Onepuposar
b

HOHATHSIMU, cBS3aHMBIMK ¢ LM HAPUYECKO

’

KOHHYECKOH 1 cepu b
YeCKol op
MOy YEHHUS; CPXHOCTAMHU, OOBICHATH CrIOCOOHI

ONepPHPOBATE TOHATHIAMH, CBS3aHH bV C Tena

KOHYCOM, c(hepoii u mapom; MU BpALIEHHUSA: THJTUHIPOM,
pacniosHaBath TeNa Bpamenus (ummmngp, komyc

00BSACHATDH CIIOCOODI TOJIyYeHUs Tejy BpalueH’u,;- yc, chepa u map) u
K:I?{(:gltl;::ﬂszaan B3anmnqé pacnosyioxxenue c,(bepm H MJIOCKOCTH;

B JIHYUHBL 7 o=
s ho oot e s T
reOMETPHYECKUX TeJl C IPUMEHEHHeM ‘bOpM(;r;-aHH“KOB M TeJl BpalleHus,
cBOOOZHO OMEpPUpOBAThH TIOHATHSIMMU, CBHSaHH,blMI/I C KOMOMHALMAMH TEJ
BpameH“ﬂvH MHOTOIPaHHUKOB: MHOTOIPaHHMK, BIMCAHHBIH B Chepy H
OMHMCAHHBIA OKOJIO chepsr, cepa, BnucauHas B MHOTOTPaHHUK WIJIM TEJO
BpALECHHUS,

BBIYUCIIATE COOTHOLUCHHUS MEX/y IUIOMANIMH TIOBEPXHOCTEH M 06hEMaMH
noJ00HBIX TEJI;

u300paxkarh M3y4aeMmble (QUrypbl, BBINOIHATH (BBIHOCHBIE) IIJIOCKHE
yepTEeNU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (Uryp: BHI CBEPXY, COOKY,
CHM3Y, CTPOUTB CE€YEHHSI TeJl BpalLleHHS;

W3BJEKATh, HHTEPNPETHPOBATh U NpeoOpa3oBbIBaTH HH(OPMALMIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, NPEeJCTaBICHHYIO Ha
yepTeKax U pUCYHKax;

cBOGOIHO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATE ONEPALUH HaJl BEKTOPAMH;

3a/1aBaTh IUVIOCKOCTh YPABHEHHEM B IEKapTOBOH CHCTEME KOOPIHHAT;
pelaTh reOMETPHUYECKHE 3a/1a4H Ha BBIYACICHUE YTIIOB MEXTy TPSMBIMH
¥ IUIOCKOCTSMH, BBIYMCIICHHE DAcCTOSHHH OT TOYKH N0 IUIOCKOCTH, B

L[€JIOM, Ha HpHMCHCHPlC BCKTOpHO-KOOpIIHHaTHOFO METO/1a IIpHU PCIICHUH;

cB0OOHO ornepupoBaTb [MOHSTUSIMU, CBI3aHHBIMH C JBUXCHUEM B

MPOCTPaHCTBE, 3HATH CBOICTBA JIBH)KCHHI;
BBIOJHATh M300paXKCHHs MHOrOrpaHHHKOB  H TEN BpallCHUs TIpH

napajjielbHoM — [EepeHoCe, [IlEHTpaJbHO# ~ CHMMETPHUH, 3epKaJIbHOM
CHMMETPHH, TIPU TIOBOPOTE BOKPYT npAMOii, NpeobpasoBaHUs noao0us;

CTPOMTH CeueHHs] MHOTOrpaHHHKOB H TeJ BPAIlCHHUS: CEYCHHs LMIIMHIPA
(hapannenbuo ¥ neprneHuKyIspHo ocit), ceueHns Konyca (TapajienbHbIC

OCHOBAHHIO U I]pOXOII}H_[IHe yepes Bepmymy), ceyeHus1 mapa,




HCIOJIB30BATh  METO/Ip| NOCTpoeHns  ceyenpis:

BHYTPEHHEIro ﬂpOCKTHpOBaHHﬂ, MeToj nepeHoca. cel\;lszngﬁ Eﬁf)lcliz:n:'emﬂ

AI0Ka3bIBATB TCOMETPUYECK e yp . :

NPUMCHSATE TCOMETpHuecKkue y;aizzﬂz:ﬂ;)emeum c
TEPEOMETPUUYECKUX

3alia4, TPEANONAralomux Heckonbko marop pelleHHs!, €CM YCIOBHS

)

MPUMCHCHUS 3a1aHbI B IBHOM 1 HesBHoji bopwme;

pewarb 3alaiu Ha J0Kasarenbcrio MaTeMaTHYECKUX OTHOLIEHUI M

HAXO0XIACHHE F€OMETPUYECKUX BEIINYHH;

NMPUMEHATE MPOrpaMMHBIE CpeacTBa u 9JICKTPOHHO-KOMMYHHUKALMOHHbIE

CHCTEMBI TIPH PCIICHHH CTEPEOMETPHYECKIX 3a1ay;

NPUMCHATb  TIOJIYYEHHBIE  3HAaHMS  Ha NpPaKTUKE:  CpaBHUBATH,

QHAJIH3UPOBATE U OLCHUBATE PeaslbHbIe CHTYaLHH, TPUMEHATh H3y4EHHBIE

MOHATHSA, — TCOPEMBI,  CBOMCTBA B  mpouecce MOMCKA  PELICHMS

MaTeMaTUYECKH  CQOPMYIHPOBAHHOH  mpoGieMbl,  MOJETUPOBATH

peaibHbIC CUTYallMd Ha S3bIKE I€OMETPUH, MCCIIEI0BATH MOCTPOCHHBIE

MoAeiaHM C HCIOJB30BAHUEM TIE€OMETPUYECKMX TMOHATHI W TEOpEM,

anmapara aiareOpel, pemaTrh NpPaKTUYECKME 3a/aud, CBA3aHHLIE C

HaXO0KJAECHHEM I'€OMETPUYECKUX BEJIUYHUH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHs T€OMETPHH Kak

COCTABHOM 4acTH QyHAAMEHTa pa3BUTHUS TEXHOJIOTHH.
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O MPOLECCA
OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJISA YUEHUKA

Maremaruka: anre6pa 1 Hayaj1ia MaTeMaTU4eCKoro aHajusa, rcoMmeTpus.

[eomerpus. 10-11 knacc. YueOuuk. ba3oBbiit 1 yriy0OnéHHblil ypoBHU. ATaHACSIH

JI.C., Byty3os B.®., Kagomues C.B. u ap

METOAUYECKHUE MATEPUAJIbI JJISI YUUTEJISA
[eomerpus. 10-11 knace. BABOBBIV U YIUTYBJIEHHBINA
YPOBHH. Meronuueckue PEKOMEHIALMK K yYeOHUKY

JI. C. Aranacsina, B. . byTtysoga, C. B. Kagomuesa u Jp.

OU®POBBIE OBPA3OBATEJILHBIFE PECYPCBI U PECYPCHI CETHU
HUHTEPHET
https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/11/



