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MNOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yYEHUs AMCLHUILINH
€CTECTBEHHO-HAYYHOM HAINPaBICHHOCTH W MPEAMETOB TyYMaHUTAPHOIO IMKIIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00ydaroIUMUCS
HNOHATUHWHBIX OCHOB T€OMETPUHU, MpPHU J0KA3aTEIbCTBE TEOPEM U IMOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKIECHUN TP PELIEHUH T€OMETPUYECKHX 3a]1a4, YMEHUE
BBIJIBUTaTh W ONPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MpHU
pELICHUH 337a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBJAOLICH mnpeamMeTHOM obnactu «Marematuka u
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUYHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOro MPOoecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3iery
«CTtepeoMeTpus» y4eOHOro Kypca reOMeTpuUu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHrE YMEHHS paCllO3HABaTh HA YEPTEkKaxX, MOACISIX U B pPEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaThH TE€OMETPUYECKHUE
MOJECIIH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCUOMATUKHU TPU
IIPOBEJCHNN PACCYXKICHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMH JI0Ka3aTEIbCTB U aJITOPUTMOB
pelIeHUs], YMEHUS UX IPUMEHATh, IPOBOJIUTH J10KA3aTEIbHbIE PACCYKICHUS B XO/1€
pELICHNsT CTEpEOMETPUUECKUX 33Jad M 3a7ad C IPAKTHUUECKUM COJIEpKaHUEM,



dbopMupoBaHHE TpPEACTAaBICHUS O HEOOXOIUMOCTH  JOKA3aTeJIbCTB  IpPHU
000CHOBaHUY MaTEMaTUYECKUX YTBEPKJICHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUH, KpUTUIHOCTH MBITIUICHUS, HUHTEpPECa K U3YUCHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «maccax sBiusroTcs: «lIpsiMble ©  TUIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJIEp>KaTeIbHBIM JMHHUIM y4eOHOrO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH pacmpeiensercs He TOJIbKO IO
CoJlep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHusi DenepaiibHON paboueit
MPOrpaMMbl, paclpeeEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MOHATUSIMHU M HABBIKAMU TTOCJIEI0BATENILHO U TIOCTYIATEIBHO, C
COOJTIOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00yJalOMINXCsl, PACIIUPSS U yTIyOIIsis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus qis  guddepeHnmanuu  O0ydeHHS,  MTOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oOecreyuTh yriayOn€HHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOJITOTOBUTH OOYYArOMIMXCA K MPOJOHKCHHIO H3yYeHUS MaTEeMaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.



Ha wusydenue yueOHOTO Kypca «['eomerpus» Ha YrIyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJICIIIO).

[Ipu peanuzanuu padoueit mporpammsl 1o npeamery «I'eomerpus» ¢ 01.09.2023
rojia mpeaycMOTPEHO UCToIb3oBaHue odopyaoanus [lIkomsHoro [{enTpa

g poBoro U rymanutapHoro npoduneit "Touka pocra", kabuneta «{udponas
oOpa3oBaTenbHas Cpeiay.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue NpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1ockocTH. [lapamienbHOe W LEHTpPaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpOeKTHUpoBaHUs. W300paxkeHue
¢buryp B napayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: IapajulesibHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIBHBIE W IEPHEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
NIEPIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUs (PUTYPhI HA TIIOCKOCTh. [lepnenaAnKyIapHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, JINHEWHBIN yTOJI IBYTPAHHOTO yria. TpEXTpaHHbI U MHOTOI'PAHHBIE YTJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKMCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAasl IPU3MbI, OOKOBasl U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaiutenenune 1, TpsAMOYTOJbHBIN MTapaJIEICIUIE] U €r0 cBolicTBa. KpaTuanimme
NyTH Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [Tupamuaa: n-yroiapHast nupamuia, NpaBUiIbHAs U yCEUEHHAS
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBUIBHOW MNHpPaAMUIBL.



[IpaBriibHBIE MHOTOIDAHHUKM: NPABUIIbHAs IPHU3Ma W IPaBWIbHAsA NUPaMUIA,
IpaBWJIbHAs TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Ky0. [Ipeacrasienue
O NPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’3Ap, NJOAEKAdIP U UKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOM NHUPAMHIBI, TEOpEMa O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulieJienunesa, CUMMETPUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [eHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYATAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha
yucyo. CBoMCTBa CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonAaTHEe KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsmoyrompHasgs  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTust: IMIIMHApPUYECKass TOBEPXHOCTb, KOHHUYECKAs TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UAJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus: Ha
miockocTu. Pa3BépTka nuunmHapa u konyca. Cummerpust cepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUPaMHUIbl 1 KOHyca. OO0BEM mIapa U 1MapoBOTO
CErMEeHTA.

KoMOuHanuy Ten BpallleHuss U MHOrorpaHHuKoB. [Ipu3ma, BhucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdeppl U 1mapa c



wiockocTeio. Kacanme miapa u chepsl mnockocthio. [loHsSTHE MHOTOrpaHHUKA,
OIMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[1nomans MOBEPXHOCTH UWIMHApA, KOHYyca, IUIoNaab chepbl U e€ yacTeil.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € HUCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHune cedyeHnii MHOIOTPAHHUKOB U TEJI BPAICHUS: CEUEHUS [IWIIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U IPOXOJAIIME YEPE3 BEPILINHY), CEUEHUS [Iapa, METOAbI IIOCTPOCHHUS
CEYCHUN: METOJ| CIEA0B, METOJ BHYTPEHHEIO IPOCKTUPOBAHUA, METOJ IIEpeHOca
CEKYIIIEH TTOCKOCTH.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyronpHas cucrema
KoopauHaT B mnpocTtpaHcTBe. KoopaunaTtel Bekropa. PasnokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ IPU PEIICHUH T€OMETPUUECKHX 3a/1au.

J{BUKeHNs] B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpHUsA, 3€pKajlbHas CUMMETPHS, IMOBOPOT BOKPYT MPSAMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBAaX (PYHKIIMOHMpPOBAaHUSA pA3JIMYHBIX CTPYKTYp, SBICHHUW, MPOLEAYP
rpakJgaHckoro  obOmiectBa  (BBIOOpPBI,  OMPOCHI M JAPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
IPOILJIOMY M HACTOAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
HSKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JTIOCTHIKEHUI HAYKH U AESITEIBHOCTBIO Y4EHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03/JOPOBUTEIBHOM E€ATETbHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpLIAaTh OCO3HAHHBIM BHIOOD



Oynymeir mpodeccun u Ppeann3oBBIBATH COOCTBEHHBIC IKU3HEHHBIC TLIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpYXalolel cpefpl, IUIAHUPOBAaHUE TMOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HAyKHW KaK cepbl 4eTOBEUCCKOM eITEILHOCTH, ITANOB €€ Pa3BUTHS H 3HAUUMOCTH
JUIS Pa3BUTHUS 1IUBUIIM3AIIMH, OBJIAJICHHE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KyJIbTYPOU KakK CPeJICTBOM MTO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO
Y UCCJIEIOBATEILCKYIO IEATETbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBu:

BBISABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUHM MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpeJeNeHNs MOHATHI, YCTAHABIMBATh CYLIECTBEHHbBIN MpPU3HAK KiacCcU(UKaAIUH,
OCHOBAaHMsI 1711 0000IEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIIE, YCIOBHBIE;

BBISBJISITD MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUNS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPKICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JleJIaTh BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
VHIYKTUBHBIX YMO3aKIOUEHNUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIbI;



BbIOMpaTh Crmoco0 pelmieHus ydeOHOM 3amayu  (CpaBHUBATh HECKOJBKO
BapUAHTOB peIlIEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MNPOTHBOpEUHe,  mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOro 00bEKTa, SIBICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (HOpMYJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBENEHHOTO  HAOMIOJEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKXKe BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3HPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO PAa3IMYHBIX BUIOB U (hOpM
MIPE/ICTABIICHHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeJISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX
W THCHhMEHHBIX TEKCTax, JaBaTh IOSICHEHHUS TI0 XOJYy peIICHUs 3a/auu,
KOMMEHTHUPOBATH MMOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXXJICHUS 3a/i1aBaTh BOMPOCHI TIO CYIIECTBY OOCYXIAaEeMOU TEMBHI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pellIeHUs], COMOCTABIISITh CBOU CYXKICHUS C CYXXISHUSIMHU JPYTUX YYaCTHUKOB
Jyanora, oOHapyXKUBaTh Pa3jMyue U CXOJCTBO MO3UIIUM, B KOPPEKTHOU (dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHS;



MPEJCTABIIATh PE3YIbTATHI PEUICHUS 33a/1a4l, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3aj1ay
MPE3EHTAllUU U OCOOEHHOCTEHN ayTUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
¥ KOPPEKTUPOBATH BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpPMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOU 3a1auH;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTIDKEHUSI WJIM HEJIOCTHKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl MpU peuieHud Y4YeOHBbIX 3a7ay, NPUHUMATH I€bh COBMECTHOM
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paOOT, I0rOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPynmoBbIX ¢opMax paboThl (0OCykaeHHS, OOMEH MHEHHIA,
«MO3TOBBIE ITYPMBD» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIaja
B OOmMH TPOAYKT MO KpUTEpHUsIM, C(HOPMYIUPOBAHHBIM  y4YaCTHUKAMU
B3aUMOJIEUCTBHSI.

HNPEAMETHBIE PE3YJIBTATHBI

K konity 10 kiacca oOydaromuiicss HayduTCs:
e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TIPHU
pelIeHn! 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;



MPUMEHSITh aKCUOMBI CTEPEOMETPUM U CIEJACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

KJIacCU(UIIMPOBATh B3aMMHOE PACMOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh MOHSITUAMH, CBA3AHHBIMU C yrjaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATHUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAaHHUKOB (MIpU3MA,
nupamMua, NpsSMOYTOJIbHBIN Mapajuienenune, Kyo);

KJIaccu(pUIMpoBaTh ~ MHOTOTPAHHMKH,  BBIOMpass  OCHOBaHUS IS
KJ1accuuKaluu;

CBOOOJHO  ONEpPUPOBATh  TMOHSTUAMH, CBS3aHHBIMU C  CEUYCHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

BBITIOJTHSATH napajuiesibHOE, LHEHTPATbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKE (GUTYP HA TUNIOCKOCTh, BHITTOIHIATH H300paskeHus GUryp Ha
MJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PA3IUYHBIMU METOJIAMH, BBIMIOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOMIAAA  TOBEPXHOCTEM  MHOTOTPAHHHUKOB  (MpU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (hOpPMYIT;

CBOOOJTHO ONEPUPOBATH MOHITUSIMU: CUMMETPHUS B TIPOCTPAHCTBE, IEHTD,
OCh 1 TIJIOCKOCTh CAMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;
CBOOOJTHO OIEpPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pemath 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN W
Hax0XJICHUE T€OMETPUUYECKUX BETUUNH, TPUMEHSISI U3BECTHBIC METOIbI ITPHU
pelIeHNd MaTEMaTHYECKUX 3a/ad MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH,;

NPUMEHSTh MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, MNPEOOpPa30BbIBATH W HHTEPIPETUPOBATH HH(POpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTexkax U puCyHKax;

NPUMEHSTh TOJIyYeHHbIE 3HAaHMUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEalbHbIE CUTyallUU, MPUMEHSATh HU3YYCHHBIEC MOHSATUS B



mporecce TOMCKA  PEeNIeHUsS MaTeMaTH4ecKu  CQOpMyIHpPOBAHHON
npoOeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha SA3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENN C UCIIOIb30BAaHUEM I'€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajureOpbl, pelarh MPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEJINYNH;

UMETh TpEACTaBICHUSI 00 OCHOBHBIX 3Tamax pPa3BUTHUS TE€OMETPUM KaK
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xonmy 11 kiacca oOy4aromuics HayIuTCsI:

CBOOO/IHO OIEpUpPOBATh MOHATHAMH, CBA3aHHBIMU C LMJIMHIPUYECKOH,
KOHUYECKOH U CPEepUyYecKOl MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
HOJTyYEHUS;

OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C TEIaMU BPAILICHUS: [UIMHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacno3HaBaTh Teda BpauleHus (UWIUHAP, KOHYC, cepa W map) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJT BPAILICHUS;

KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYMHBI 3JIEMEHTOB MHOIOTPAHHUKOB W TEJ BpAaIlCHHUS,
O00BEMBI U IUIOIIAIM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpallCHHUS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEpPHPOBaATh MOHATHUSMH, CBS3aHHBIMH C KOMOWHAITMSIMH TEJ
BpallleHWsT U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
ONMHCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalllCHUs;

BBIUUCIISATH COOTHOLIEHUS MEXKY IUIOMIAIIMU MIOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TET;

n300pakaTh u3y4aembie (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAILICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALUU HaJ BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTh reOMETPUUYECKHUE 3124 HA BBIYMCIECHUE YTII0B MEXKY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUM OT TOUKH J0 MJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia IIPU PEILICHUH;



CBOOOJTHO OMEPUPOBATH TOHITUSMHU, CBS3aHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBU)KECHMUIA;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB © TeN BpalleHUs MpH
napajyieIbHOM  TEpPEHOCE, LEHTPaJIbHOM CHUMMETPUU, 3€pKATbHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus OA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHHS LWIMHIIPA
(mapajienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHUSI KOHYCa (MapaliieabHbIe
OCHOBAHUIO U MPOXOJISIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUU: METOJl CJIEJIOB, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpudecKkre (AKThI JUIsi PEUIEHUS CTEPEOMETPUUYECKUX
3a/1ay, MPEANOJararoliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopme;

pemath 3aJadyd Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHSITh MOJYYCHHBIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAJIU3UPOBATH
U OIIEHUBATh peajbHbIe CUTyallud, MNPUMEHSITh H3YyUYCHHBIC MOHSTHUS,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyJIMPOBAHHON MPOOJIEMbI, MOACIUPOBATh pEAJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarhb
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKIACHUEM T'€OMETPUUYECKHUX
BEIINYWH;

UMETh TIpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pPa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yaco
Ne HaumeHoBaHue pa3/iesioB U TeM JHHCCTRO 1ac0B dueKkTpoHHbIe (LM POBbLIE)
KonTpoabHbie
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1 bubnnoreka L{OK https://m.edsoo.ru/7f415b90
B
2 SAVMHOC PACTIONOMCHIS IPHMBLX B 6 1 bu6mmoreka L{OK https://m.edsoo.ru/7f415b90
POCTPAHCTBE
IT
3 ap aﬂHeHBvH OCTD IPAMBIX 8 bu6nuoteka LIOK https://m.edsoo.ru/7f415b90
IJIOCKOCTEH B MPOCTPAHCTBE
I1
4 epHeHHHIfyMpHOCTL ARG A 25 bubnmnoreka [JOK https://m.edsoo.ru/7f415b90
TJIOCKOCTEH B MPOCTPAHCTBE
5 VYribl ¥ paccTosHUS 16 1 bubnnorexa LHOK https://m.edsoo.ru/7f415b90
6 MHororpaHHUKU 7 1 bubnnorexa LHOK https://m.edsoo.ru/7f415b90
7 BexTops! B mpocTpaHcTBE 12 bubnnorexa LHOK https://m.edsoo.ru/7f415b90
[ToBTOpeHnue, 0600IIeHNE U
8 . 5 2 bubnuoreka I{OK https://m.edsoo.ru/7f415b90
CUCTEeMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 102 6
[TPOT'PAMME
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11 KJIACC

HaumeHoBaHue pa3jiejioB u

KoanuecTBo 4acoB

JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE

Ne i/ KoHTpoJbHbIe
TeM NMPOrpaMMblI Bcero pecypchbl
padoTshI
1 AHanuTH4eckasi reOMeTpHs 15 1 bubmumoreka LIOK https://m.edsoo.ru/7f415b90
[ToBTOpEeHME, 0000IIEHNE 1
2 . 15 1 bu6mmoreka LIOK https://m.edsoo.ru/7f415b90
CHUCTEMAaTH3alMs 3HAHHH
3 O0BEéM MHOTOTPaHHHKA 17 1 bubnuoteka L{OK https://m.edsoo.ru/7f415b90
4 Tena Bpaienus 24 1 bubnuorexka LIOK https://m.edsoo.ru/7f415b90
IT
5 J'IOEII&I[I/I TOBEPXHOCTH 1 9 1 bu6mmoreka LIOK https://m.edsoo.ru/7f415b90
00BEMBI KPYTIIBIX TET
6 JBrokeHUs 5 1 bubmuoteka [{OK https://m.edsoo.ru/7f415b90
[ToBTOpenue, 0600mEeHNE U
7 . 17 2 bu6mmoreka IIOK https://m.edsoo.ru/7f415b90
CUCTeMAaTH3aI¥sl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 3

[TPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI.C.Atanacsan, B.®.byry30B Maremartuka: anredpa v Hayajia MaTeMaTH4eCcKoro
aHanuza, reomerpus. ['eomerpus, 10 - 11 kinaccel. YueOHUK 1S
00111e00pa30BaTeNIbHBIX OpraHu3alluii, 0a30BbIN U YITyOJEHHBINH YPOBHHU.
Mockaga, "IIpocBenienue".

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

JI.C.Artanacsan, B.®.byty30B u 1p. Matemaruka: anredpa 1 Hadasia
MaTeMaTH4YECKOro aHanu3sa, reometpusi. ['eometpusi, 10 - 11 kiaccsl, 6a30BbIif U
yrIyOnE€HHBIN ypoBHU. MeToinueckue peKoMEeH 1Ay K yaeOHuKY. MocCKBa,
"IIpocBemienue".

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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