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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpust siBAsieTCss ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00eCreuynBaeT BO3MOKHOCTh U3YUECHHS JUCUUIUINH
€CTECTBEHHO-HAYyYHON HANpaBIEHHOCTH M MPEAMETOB TyMaHUTApPHOIO IHUKIIA.
IlockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (OpMUpPYEMOEe  IpU  H3YYEHHH
00y4JaroIUMUCS TTOHATUHHBIX OCHOB T'€OMETPUH, NMPHU J10KA3aTEIbCTBE TEOPEM U
NOCTPOEHUM LIETIOYKU JIOTHYECKUX YTBEPKICHUHN MPU PELIEHUH F€OMETPUYECKHX
3aa4y, yMEHHWE BBIABUTaTb M ONPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl MPU PELIEHUM 3a/lad €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YaCTHOCTHU
busndeckux 3aaad.

Llenp ocBoeHus mporpaMmbl yueOHOro Kypca «l'eomeTpus» Ha yriyOJéHHOM
YpPOBHE — pa3BUTHE WHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOydarolmmxcs Ipu
U3y4YEeHUU T€OMETPHHU, KaK COCTaBJIAIOIIEH MpeAMeTHOHN obnactu «MaremaTuka u
uHpoOpMaTUKa»  uepe3  obecreueHue  BO3MOXKHOCTH  NIPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojee TINyOOKMX T'€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cHeu(pUUHbIX T€OMETPUN, U HEOOXOAUMBIX JUIsl YCHEIHOT0 Npo(eccCuOHaIbHOTIO
o0Opa3oBaHMsl, CBSI3aHHOTO C UCMOJIb30BAaHUEM MATEMAaTUKU.

[IpropuTeTHBIMM 3aJjauaMy Kypca T€OMETpUM Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIIOIIMMU U YCUITMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

pacuIMpeHne MpeCTaBIEeHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbl U
(opMupOBaHrE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPY KAIOLIIM MUPOM;

¢opMupoBaHUe TMPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (UTrypax Kak o
BOXHEUIINX MAaTEeMATHUYECKUX MOJENSAX, IMO3BOJIAIOMIMX ONMCHIBATH U H3Yy4aTh
pa3HbI€ SIBICHUS OKPY’KAIOILIEr0 MUPA, 3HAaHUE MOHATUITHOIO armapara 1o pasaeiny
«CtepeomeTpusi» y4eOHOT0O Kypca reOMETpHUH;

dopmupoBaHre  yMEHHS ~ BIaJ€Tb  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOPEM,
GopMyn1 UM yMeHUE MX HNPUMEHSATb, YMEHHUs JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHbIE CIIOCOOBI PEeIIeHNUs 3a/1a4;

(opMHpOBaHHE YMEHUS PAClIO3HABATH HA YEPTEKAX, MOJEISIX U B pEaTbHOM
MUpE MHOTOTPaHHUKMA M Teja BpalleHUs, KOHCTPYUPOBATb T'€OMETPUUYECKUE
MOJIENIN;

(¢opMupoBaHrHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOrO MOCTPOCHUS
MaTEMaTUYECKUX TEOpuil, (POPMUPOBAHHE MOHMMAHUS POJM AKCMOMATHUKHU MPU
IPOBEICHUH PACCYKJICHUI;

(¢opMupoBaHUe yYMEHHMs BIaJEThb METOJAMHU JI0Ka3aTeJIbCTB U aJTOPUTMOB
pelleHrs, YMEHHUS UX NPUMEHSITh, MPOBOJIUTH JOKa3aTeNIbHBIE PACCyKICHUS B
X0/ PEIICHHs CTEPEOMETPUUECKHUX 33/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM,
(opMupoBaHHE MpPEICTaBICHUS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPH



000CHOBaHNY MAaTEMAaTHUYECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUN
JEyKTUBHBIX PACCyKICHUM;

pa3BUTUE M COBEPUICHCTBOBAHWE MHTEIUICKTyalbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUYEHHUIO T€OMETPUU;

(dopMupoBaHUE (PYHKIIMOHATIBHOM T'PAMOTHOCTH, PEIEBAHTHON T€OMETpHH:
YMEHHSI PaCIiO3HABaTh TMPOSBICHUS T'E€OMETPUYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CUTyallUsX U MPU U3YUYEHUH APYTHX
y4eOHBIX  TMPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJIETMPOBAHUSl PEAJbHBIX CHUTYallMil, UCCIEIOBAHUS TMOCTPOEHHBIX MOJIETEH,
UHTEPHPETALNU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpP)KATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBustorcsi:  «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukmn», «Tena Bpamenus», «BekTopel ©  KOOpAWHATBI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo GPI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAaHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM YpOBHE OOyYE€HHUsS B
10-11 xaccax, OTHOCHTCSI KO BCEM COJIEpKaTeIbHBIM JTUHUSAM Y4eOHOTO Kypca, a
dbopMupOBaHHE  JIOTMYECKUX yMEHHUH  pacmpeiensercs He  TOJBKO IO
coJiepKaTeNIbHBIM JTMHUSAM, HO U 10 TojgaM oOyuenus. ConeprkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHust denepanbHoit paboueit
IpOrpamMMbl, paclpeleNEHHbIM IO TojaM OOy4YeHHSs, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMIHAIBHBIM BOIIPOCAM O0yYarOIIHUECs
oOpamainuch HEOAHOKPAaTHO. OTO TO3BOJSET OPraHM30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU MTOHATUSIMU U HABBIKAMHU TIOCJIEIOBATEIIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOILYIO
CUCTEMY T€OMETPUYECKUX MPEICTaBICHUN O0YYaIOIUXCs, PACIIUPss U YIITyOuIsist
e€, 00pazyst IPOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexoa k U3y4EHUIO TEOMETPUU HA YTITyOJEHHOM YPOBHE MIO3BOJISIET:

co3gath  ycioBus ang  guddepeHumanru  oOy4eHHS, OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX IMporpamMM, OOECIEeUUuTh YriyOJIEHHOE
M3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEN yueOHoro mpeamera «MaTeMaTHKay;

HNOATOTOBUTH OOYYaIOIIUXCA K MPOAOHKEHUIO H3YYEHUST MAaTE€MaTUKH C
yuéToM BbIOOpa Oynymied mnpodeccuu, obdecriednBas MPEEeMCTBEHHOCTb MEKIY
o01uM 1 poeccoHanbHBIM 00pa30BaHUEM.

Ha wu3yuenume yudeOHoro kypca «['eomerpusi» Ha yriayOJ€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COJEPKXAHME OBYUYEHUA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM TIOCTPOCHHHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIMECH,
napajulelIbHble M CKpeluBaromuecs npsmele. [IpU3Hakum CKpemmBarOmuMxcs
npsAMbIX. [lapamnenbHOCTh MPSAMBIX U INIOCKOCTEW B MIPOCTPAHCTBE: NapaJUIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAUIEIBHOCTD TPEX MPSAMBIX, IAPAIIIEIBHOCTD IPSMOU
U 1iockoct. [lapannenbHoe W LIEHTpaibHOE NPOEKTUPOBAHHE, N300pakKeHHE
¢uryp. OcCHOBHBIE CBOHCTBa MapauIeIbHOIO MNPOEeKTHUpoBaHUs. HM300pakeHue
buryp B nmapajuiesibHOW MPOEKUHUU. YTJbl C COHAMPABIEHHBIMU CTOPOHAMH, YIOJ
MEXy IpsMBIMU B mpocTpaHcTBe. [lapamienbHOCTh IUIOCKOCTEN: IapajljieibHbIE
IUIOCKOCTH, CBOKMCTBA IapaJuIeIbHbIX IJIOCKOCTEMN. [Ipocreitmue
OPOCTPAHCTBEHHbIE (QUIYyphl Ha IJIOCKOCTH: TETpaj’Ap, MapajuleNenume],
IMOCTPOEHUE CEUCHUU.

IleprieHAMKYIAPHOCTD IPSMOM U IUIOCKOCTH: IEPIECHIAUKYIISPHBIEC NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE MApPAUICIbHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
IIEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
IleprieHIMKYISAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH 110 IJIOCKOCTH, PACCTOSIHUE
OT HpsAMOM 10  IUIOCKOCTH, HpOeKuus  (QUrypel Ha  IUIOCKOCTb.
[leprieHAMKYAAPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPHEHAUKYJSIPHOCTH — JIBYX
IIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOU U IIJIOCKOCTBIO, JBYTPAHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAaHHBIE YIJIBL
CBoicTBa IUIOCKUX YIJOB MHOrorpasHoro yria. CBoWcTBa IUIOCKMX U
JIBYTPAaHHBIX YIJIOB TPEXTPAHHOrO yrja. Teopembl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKH

Buapl MHOrorpaHHukKoOB, pa3BEépTKa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs PU3Mbl, OOKOBas U MOJHAsI TOBEPXHOCTh NMPU3MBI.
[Tapamtenenurien, nOpPsSMOYTOJBHBIA — NapajulelENUNe]] ©W  €ro  CBOUCTBA.
Kparvaiimme myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronbHas mnUpamMuia,
npaBwibHas W yceu€HHas nupamuabl. CpoiicTBa péOep U OOKOBBIX TI'paHei
PaBWJIBHOW mnupamubl. lIpaBHibHBIE MHOTOIpDAHHUKH: IIPAaBWJIBHAS IpU3Ma U



npaBWJIbHAs TNHUpaMKa, NpPaBUIbHASA TPEYroJibHasi MUpaMHIa W TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o nNpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JOAECKAdIP U UKOCADIP.

Boluucnenue 9JeMEHTOB MHOTOTPAaHHUKOB: pEOpa, JMaroHalv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTU MPSMOM IPU3MBI,
IJIOLAJb OCHOBAaHMM, TeopemMa O OOKOBOM NOBEPXHOCTH NPSIMOW MPU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTM W TOBEPXHOCTH MPABUIBLHON MHUpPAMUIBI,
TEOpeMa O IUIOLAAN YCEUYEHHON MUPAMUIBI.

CummeTpust B NPOCTPAHCTBE. IJIEMEHTBl CUMMETPHM  IPaBUIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MPaBWJIBHOM MHOTOIPAHHHUKE: CUMMETPUS
napajulielienuneqa, CUMMETPUS MPABWIbHBIX MPHU3M, CUMMETpPUS IPABHIIBHOU
nUpaMuIbl.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOpP B HIPOCTPAHCTBE, HYJEBOW BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJICHHBIE U MPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PAaBEHCTBO BEKTOPOB. J{€MCTBUS C BEKTOpPAMU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucio. CBOMCTBA CHOKEHUS BEKTOpOB. CBOKCTBA YMHOKEHUSI BEKTOpPA HA YHCIIO.
[TonsTE KOMILIaHapHbIE BEKTOpBI. lIpuM3HAK KOMIUJIAHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenuiena. Teopema O pPa3jgoKEHHM BEKTOpA IO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas  cuctemMa  KOOpAMHAT B
npoctpadcTBe. KoopauHatel Bekrtopa. CBs3b MEXAy KOOPAMHATAMHU BEKTOpa U
KOOpJIMHAaTaMHd TO4YEK. YTOJI MEXIy BeKkropamu. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenust

[ToHATHS: UUIAMHAPUYECKAS TOBEPXHOCTb, KOHHUYECKas ITOBEPXHOCT,
chepuueckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpalieHus:
UJIMHAP, KOHYC, YCeUYEHHBIM KOHYC, cdepa, map. Bzaumuoe pacronoxeHue
chepbl M TUJIOCKOCTH, KacaTelibHasl IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpallleHusl Ha TIOCKOCTU. Pa3BépTka nmimHapa u koHyca. Cummerpusi cepsl u
mapa.

O6bém. OcHoBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NpsSIMOYTOJILHOTO Tapajuienenunena u ciueactsust u3z He€. OObEM mNpsaMoil u
HAKJIOHHOW MPU3MBbl, IWJIMHJIpA, MUpaMUibl U KoHyca. OOBEM I1apa U 1apoBOTO
CErMeHTa.

KoMmOvHanmmu Ten BpaiieHus W MHOTOTpaHHUKOB. [lpu3ma, BmmcaHHas B
IUJUHIp, ONHCaHHas oOKoJio IiauHApa. llepeceyenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepbl miockocTbio. [loHATHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BINUCAHHOW B MHOTOTPAHHUK WIIA TEJO
BpAILICHUA.

[Imomaar MOBEpXHOCTH LUIMHJPA, KOHYca, Momanas chepbl u e€ vacreil.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nofaoOHeIx ¢uryp. IlpeoOpazoBanue momoOusi, roMoTeTvs. PemieHue 3amad Ha
IIJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHue ceyeHrii MHOTOIPaHHUKOB M T€JI BPAILLICHUS: CEYECHUS LIMJIMHIpA
(mapayuiebHO M TEPHEHAMKYJSPHO OCH), CEYeHHUs KOHyca (mapasuielbHbIe
OCHOBAHHIO U MPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS IIapa, METOAbI TOCTPOCHUS
CEUCHMH: METOJI CJIE0B, METOJI BHYTPEHHEr0 MPOCKTUPOBAHUS, METOJI IIEpEeHOoca
CEKYILIEH MIOCKOCTH.

BekTOpbI 1 KOOPpAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancrBe. Omepauuu HajJ BEKTOpamH. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOro yMHOXeHUA. [IpsMoyronpHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopnnHaTel BekTopa. PaznoxeHnue BekTopa
no 6Oasucy. KoopaumHaTHO-BEKTOPHBIA METOJl TpPHU PEIICHUH Te€OMETPUUYECKHUX
3a7ad4.

JIBMKeHUs B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. JIBUKEHUS U PaBEHCTBO GUTYP.
OOmue cBoicTBa JBMOKCHUH. Buabl JIBWXKEHUH: TapauieidbHBIM IEPEHOoC,
LHECHTpaJIbHAsl CUMMETPHS, 3€pPKAJIIbHAs CHUMMETPHUS, MOBOPOT BOKPYTr MPSMOM.
[Ipeo6pazoBanus mogodus. [Ipsimas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIbTATDBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKM 00YUYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUICKOTO  oOmiecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoleAyp TPakKIaHCKOro oOImiecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHue
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TpakIaHCKOW HJEHTUYHOCTH, YBAXKEHUS K
NPOILIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMA B JPYTHX HAyKax, TEXHOJOTHsX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHE JAYXOBHBIX IIEGHHOCTEH POCCHICKOr0 Hapoja, CPOPMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy yIIEro;

4) 3cTreTH4YeCKO€e BOCIIMTAHUE!

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAsl ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/a4, PEUICHUH, pacCy JACHHUM, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTEMaTUYECKHE 3HAHHUS B
MHTEpecax 3/10pOBOTO M 0€30MMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0pOBBIO (3I0pOBOE INMHUTAHWE, COAJTAHCUPOBAHHBIA PEKUM 3aHATUH U
OTZIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
U 3aHATUAX CHIOPTUBHO-03/J0POBUTEIBHON 1€ATEIBbHOCTBIO;

6) TpynoBOE BOCIUTAHME:

TOTOBHOCTh K TpYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepam  MPO(EecCHOHANBHON  EATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieid mpodeccuu U peaiu30BbIBATH COOCTBEHHBIC JKM3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MareéMaTH4ecKoMy  oOOpa3oBaHUIO U



caM0O0Opa30BaHUIO HaA MPOTSHKCHUH BCEU JKW3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIIEHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAITPABIECHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJIOTHYECKOM  KYJIBTYpbl, TOHUMAaHUE BIHUSHUSA
COLIMAJIBHO-D)KOHOMHYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOJHON U COLMAIBHON
Cpelibl, OCO3HAHUE I100ANTBHOr0 XapaKTepa KOJIOTHUECKUX MpoOiieM, OpUeHTaIUs
HAa TMPUMEHEHHE MAaTeMaTHMYeCKUX 3HAaHUWA Ui pelleHHs 3ajad B 00JacTH
OKpYXarwulel Cpeapl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICACTBUI TSI OKPYKAIOIIENU CPEBI;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH W  OOIIECTBEHHOW  MPAKTUKH, [MOHUMAHUE
MaTeMaTHYeCKON HayKH Kak cQepbl UYeJIOBEUECKON AesTeNbHOCTH, ITAamloB €€
pa3BUTUA W 3HAYMMOCTH [IJI1 PA3BUTHS LHUBUJIW3ALHUH, OBJAJICHUE S3BIKOM
MaTeMaTUKH W MaTEMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO AESTEIbHOCTD
VHJIMBUIYaJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE AeHCTBUSA

Bba3oBble Jlornyeckne aeiicTBus:

BBISIBJISITH M XAapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, MOHSTUH, OTHOLICHUM MEXIy MNOHATUSIMH, (OPMYJIUPOBATH
oTIpesieNieHUs TIOHATUH, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALINY,
OCHOBaHMS JJ11 0000IIEHHS U CPABHEHM I, KPUTEPUU TPOBOJIMMOIO aHAJIM3a;

BOCIIPUHUMATh,  (OpMYyJIHMpPOBaTb U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEpAUTENIbHbBIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOIECHUSX U YTBEPXKACHUSX, MpEJIaraTb KpUTEPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIL;

JieNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHYKTUBHBIX YMO3aKIIOUEHUI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbI€ M OT MPOTHUBHOI'0), BBICTPaUBaTh apryMEHTALUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amauu  (CpaBHHMBATH HECKOJBKO
BapUAHTOB  pEIlIEHHUsA, BbIOMpaTh HaumboJiee MOAXOASIMIMA C  Y4EToM
CaMOCTOATEIIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckne 1eiicTBUA:



UCIOJIb30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHUA,
(GopMynHpoBaTh  BONPOCH,,  (QUKCHpPYIOUIME  MPOTUBOpEYMEe,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
CBOIO TO3UIINI0, MHEHHE;

IPOBOJUTE CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEA0BAHNE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYEeCKOro 00bEKTa, SBJICHU, MPOLECcCa,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yIbTaTam
OpOBEAEHHOIO  HAONIOACHHUSA, HWCCIIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00O0OIIECHUIA;

POTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TaKXKe BbIIBUTATh
IPEATNOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBIIITh JeUIUTH MHPOPMAIUH, JAaHHBIX, HECOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U IS pEUICHUS 3a]1a4H;

BBIOMpPATh MHPOPMAIMIO U3 UCTOYHUKOB Pa3INYHBIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIUYHBIX BUIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH Tpaduuecku;

OLICHUBATh HaAEXHOCTD uH(popMau o CaMOCTOSTENIbHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Oo0menue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIIOBHAMU H
IeIsIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M TMChbMEHHBIX TEKCTaX, /laBaTh IMOSCHEHUS IO XOAY PEIICHUs 3aJauu,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ 0OCYXXJICHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOJieMbl, pelIaeMoil 3ajay, BBICKA3bIBaTh UJEH, HAIlEJICHHbIE Ha TIOUCK
pelIeHusi, COMOCTABJISITh CBOU CYXKACHUS C CYXKICHUSIMHU JPYTUX YYaCTHHKOB
yajora, oOHapyXKMBaTh Pa3lIMuue U CXOJICTBO MO3WIIUMA, B KOPPEKTHOH (opme
(bopMyIIHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/lau, SKCIEPUMEHTA, UCCIEOBAHUSI,
MPOEKTA, CAMOCTOSITEJIbHO BBIOMpPATh (OpMaT BBICTYIUICHUS € Y4€TOM 3aj1ad
IIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHMBepcaJbHbIEe YueOHbIe NeiicTBUSA
Camoopranuzanus:



COCTaBJISITh IJIAH, aJITOPUTM PELIECHUS 3aJauH, BHIOMPATh CIOCO0 PELICHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOU MH(OpMaLUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJVIEKT:

BJa/JeTh  HAaBbIKAMU  [O3HABATEJIIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPILAEMBIX JEHCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa peuieHus
MaTeMaTHUYEeCKOH 3aJ1auM;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIECHUM 3a/1a4H,
BHOCUTbH KOPPEKTHUBBI B J€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HallICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHXKEHHSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JI€ATEIBHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAs AeATEIBbHOCTD:

IOHMMAaTh U HCIIOJIb30BATH IIPEUMYIECTBA KOMAHIHON M WHIWBUAYaIbHOU
paboThl MpHU pEeuIeHUH YYEeOHBIX 3aJ]ady, M[PUHUMATh LEJdb COBMECTHOMU
NeSATENbHOCTH, TJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOW pabOThI, pacnpeneisiTh
BUJBl padoOT, JOroBapuUBaThbCs, OOCYXAaTh MpPOIEcC U pe3ysabTaT padoThl,
0000111aTh MHEHHUS HECKOIBKHX JIIOEH;

y4acTBOBaTh B I'PyHHoBbIX (hopmax paboThl (0OCyx AeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M HHBIE), BBIIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH 4WIEHAMHU KOMAaHbl, OLICHHBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHHUKaMU B3aUMOJICUCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonny 10 kiaacca 00yyaromuiics HayqYuTC:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU IOHATHSIMH CTEPEOMETPHH TpPHU
pEIICHNH 33]1a4 U TIPOBEJICHIH MaTeMaTHIECKUX PAacCyKICHUH;

e TPUMEHSTh AKCUOMBI CTEPEOMETPUHU U CIICIICTBUSI U3 HUX IMPH PEIICHUU
TCOMETPUUYECKUX 33]1a4;

e KJIACCH(HUIIMPOBATh B3aUMHOE PACIOJIOKCHHUE TMPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX H IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJHO OMNEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C  yIJlamMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIYy NTPIMOA U
TUTOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (TIpHU3Ma,
nvpamuza, NpsAMOyTOIbHBINA Mapauieaenunes, Kyo);

e KIacCMPUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JJiA
KJaccuukanuu;

e CBOOOAHO oOmepUpoBaTb IMOHATUSMHU, CBS3aHHBIMU C  CEUCHHEM
MHOTOTPaHHUKOB TJIOCKOCTHIO;

e BBHITIONHSATH napajuieNbHOe, [EHTPATBHOE u OpPTOTOHAILHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBITIOJHITH W300pakeHus: puryp
HAa IJIOCKOCTH;

e CTPOWTH CEYCHHS MHOTOTPAHHHUKOB Pa3JIMYHBIMU METOJAMH, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUJIOMIAAXM  TMOBEPXHOCTEH  MHOTOTPAHHUKOB  (IIpHU3Ma,
MUpPaMKJIa), TEOMETPUUYECKHUX TEJ C TPUMEHEHHEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OCb U TIUIOCKOCTh CHUMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOIHO OMEPUPOBATH TMOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATHACHCTBUSHAIBEKTOPAMHU;

e pemaTrh 3aJaud Ha JIOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUH U
HaXOXKJIECHUE TCOMETPUUYECKUX BEJIUYMH, TPHUMCHSS W3BECTHBIC METO/IbI
MpU PEIICHNH MAaTeMAaTHYECKHUX 3aJ]1ay MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPHUMEHATh MPOCTEHIINE MPOTpaMMHBIE CpPEIACTBA U  JIIEKTPOHHO-
KOMMYHHKAITMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUIECKUX 3a/1a4;

e WU3BJEKaTh, MNPEOOpPA30BBIBATH M WHTEPHPETUPOBATH HUH(MOpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTekax M pUCyHKAX;

e TMPUMEHSATh TOJyYEHHbIE 3HAHUS Ha [PaAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIC CUTYAllMH, MPUMEHSITh U3YYCHHbIC MOHSTHUS B
mpolecce TIOMCKAa pEIIeHHs MaTeMaTH4ecKH  chopMynrpoBaHHON
npo0JIeMbl, MOJETUPOBaTh pEalbHbIE CUTyallMd Ha SI3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN U TEOpeM, ammapara ajreOpbl, peniarh MPaKTUYECKHUe 3aadd,
CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEINYHH;

e UWMETh NPEJCTaBICHHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiaacca o0yvaromuics HayIuTCs:



CBOOOJHO OINEPUPOBATh TMOHATUSMH, CBSI3aHHBIMU C IUIUHAPUYECKOM,
KOHUYECKOW U c(epuyecKord MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJIyYEeHUS;

OTIepUPOBAThH MOHATUSIMH, CBSI3aHHBIMH C TEJaMU BPAILICHUS: TUIUHAPOM,
KOHYCOM, cpepoii U Iapom;

pacno3HaBaTh Tena BpauleHus (UWIMHAP, KOHYC, cdepa W 1wap) u
OOBSCHATH CIIOCOOBI OJIYYEHHSI TEJT BPAIICHHUS;

KJIaCCU(UIMPOBATh B3aUMHOE PACIoOJIoKeHUE ChepPhI U MIOCKOCTH;
BBIYHCIIATh BEJIMYUHBI AJIEMEHTOB MHOTOTPAaHHUKOB WM TENI BpaleHUS,
O0OBEMBI U TUIONIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpallCHHS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOO/IHO ONEPUPOBATh MOHATUSAMHU, CBA3AHHBIMU C KOMOWHAIUMSMHU Tell
BpallleHWss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHCAHHBIA B cdepy u
ONMCaHHBIA OKOJO cdepsbl, cdhepa, BOUCAHHAS B MHOTOTPAHHUK HJIM TEJIO
BpalICHUS;

BBIYHCIIATh COOTHOIICHUSI MEXKTY IUIOMIAIIMUA TTOBEPXHOCTEH U 00bEMaMU
MMOJOOHBIX TET;

n3o0paxkaTb u3ydaemble (DUTYpPBI, BBITOJHATH (BBIHOCHBIC) TIJIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMS TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HH(POPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTekax U pUCyHKaX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBIIOJIHATHOIIEPALMNHAIBEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B IEKaPTOBOM CUCTEME KOOPJIUHAT;
peraTh reoMeTpUUecKre 3a7a4i Ha BBIUHUCIECHUE YTIIOB MEXY MPSIMbIMU
U IUIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHUKA OT TOYKM J0 IUIOCKOCTH, B
L[E€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METOA MPH PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBSI3AHHBIMA C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATH CBOWCTBA JIBI)KECHUI;

BBIMIOJHATh HM300paXeHHWsS MHOTOTPAaHHUKOB M TEN BpalleHUs Npu
napajyieIbHOM  IEPEHOCE, LEHTPAIbHOW CHMMETPUHU, 3€pKaJbHOU
CUMMETPHH, NPU MTOBOPOTE BOKPYT MPSAMOIL, MpeodpazoBaHusl Mo 100us;
CTPOUTH CEUYEHHUS MHOTOI'PAaHHUKOB W TEJ BPALLEHUS: CEYCHUs LMIMHApA
(mapaJienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (MapajuiebHbIe
OCHOBAHMIO U MIPOXOJISAIIME YePe3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEYEHHUI: METOJ CJEOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH INTOCKOCTH;



JIOKa3bIBaTbI€OMETPUYECKUEYTBEPKACHNUS,

NPUMEHATh TeOMETpUUECKHE (DAaKThl JUJISl PEIICHHS] CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAralolMX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOM (hopMme;

pemarb 3aJadd Ha JOKa3aTelIbCTBO MaTEMaTUYECKUX OTHOIICHHA U
Hax0KJICHUE TEOMETPUUECKUX BEIINYNH;

MIPUMEHSATH MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CUCTEMBI [IpU PELICHUU CTEPEOMETPUYECKUX 3a/1ay;

NPUMEHATH  NOJIyYEHHBIE  3HAHWS Ha  IPAKTUKE:  CpPaBHUBATB,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYALlUH, IPUMEHATh U3YUYEHHbIE
MOHATHS, TEOPEMbI, CBOWCTBA B IMpOLECCE I[OUCKA  PEIICHUs
MaTeMaTHYecKd  CPOpPMYJIUMPOBAHHOM  HpoOJIEMBl,  MOJEIHNPOBATH
peajpHbIE CUTYallUM Ha S3BIKE I'€OMETPHUM, HCCIENOBATH ITOCTPOCHHBIC
MOJENN C HCIOJIb30BAHUEM TE€OMETPUYECKUX TIOHATHA UM TEOPEM,
anmapara ajireOpbl, pemaTh MPAKTUYECKUE 3a/]aud, CBS3aHHbBIE C
Hax0>XJICHUEM F€OMETPUYECKUX BEJIMYHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUHU Kak
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTtBouacoB
Ne HaumeHoBaHuepasaejoB U MpakTu DyeKkTpoHHbIE (IIU(POBHIE)
KonTpoabHbie
n/n TEMIPOrpaMMbl Bcero yecKuep o0pa3oBaTe/ibHbIEPECYPCHI
padoThI
200ThI
https://resh.edu.ru/subject/lesson/475
6/

Brenenue B crepeoMeTpuio 23 1 o
http://geometry2006.narod.ru/Les
sons/10-11/5a.pptx

B3anMHoe paciionoxxeHue npsMEIX B

p P 6 1 http://geometry2006.narod.ru/Les

POCTPAHCTBE sons/10-11/5b.pptx

. http://geometry2006.narod.ru/Les
[TapaymnenbHOCTH NPSIMBIX U IUNIOCKOCTEN B
8 sons/10-11/7a.pptx

MPOCTPAHCTBE
http://metodisty.ru/m/files/view/geo

[TepieHAMKYIAPHOCTD MPSIMBIX U o5 m 10

IIJIOCKOCTEMN B IIPOCTPAHCTBE
http://metodisty.ru/m/files/view/ugol

mezhdu_skrechivajuchimisya prya

VYTIIBI B paccTOSTHUS 16 1 mymi_2013_01_20
http://geometry2006.narod.ru/Lesson

MHororpaHHUKH 7 1 s/10-11/24.pptx
http://geometry2006.narod.ru/Les

BexTops! B ipocTpaHcTBE 12 Sons/10-11/9a.ppix



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://metodisty.ru/m/files/view/geom_10
http://metodisty.ru/m/files/view/geom_10
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KoanuectBouacos JJIeKTPOHHbIE
Ne HanmeHoBaHuepas3aeioB U
(undposbie)
n/m TEMIIPOrpaMMbl Bcero KonTpoabubiepadorsl | IlpakTnuecknepadoThl
o0pa3oBaTe/IbHbIEpPeCYPChI
1 AHamuTHYECKaATCOMETPHS 15 1
5 [ToBTOpeHue, 00600MIICHNE U 15 1
cUucTeMaTu3alus 3HaHUI
3 OOBEMMHOrOrpaHHHKA 17
4 TenaBpanicHus 24
5 [Inomany noBepxXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJl
6 JIBroKeHUS 5 1
7 [ToBTOpenue, 0600mIEeHNE U 17 5
crucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10
- 102 8 0
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