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1. IOACHUTEJIBHAA 3AIIUCKA

I'eomerpust sBisgeTrcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHErOo OOIIEro
o0Opa3oBaHus, Tak Kak 00ecIeYBaeT BO3MOXXHOCTh U3YUEHUS TUCIHUILINH €CTECTBEHHO-HAYYHOU
HaIPaBJIIEHHOCTH M MPEAMETOB I'yMaHUTapHOro Lukia. [ToCKOJbKY JIOrMUecKOoe MBILUIEHHUE,
dbopmupyeMoe TpU HM3YyYCHUH OOYJAIOIIMMHUCS TIOHATHUHHBIX OCHOB TEOMETPHUHU, TIpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHUU ILIEMOYKU JIOTMUECKUX YTBEPKACHUW NpPHU pElIeHUU
r€OMETPUYECKUX 3ajJady, YMEHHE BBIJIBUIaTh W OIPOBEPraTh TI'MIOTE3bl HEMOCPEICTBEHHO
HCIOJIb3YIOTCS IIPU PEIICHUH 33Ja4 €CTECTBEHHO-HAayYHOrO LMKIJIA, B YACTHOCTH (PU3UYECKHUX
3ajad.

ens ocBoeHus mporpamMmbl yueOHOro kypca «['eomerpusi» Ha yriayOlnEHHOM ypPOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH oOOydaromuxcs MpU H3YyYEHHM T'€OMETPUH, Kak
coCTaBJsifOLEN MpeaMeTHONM oOnactu «MaremaTuka U MHGOpMaTHKa» dYepe3 oOecreyeHue
BO3MOXHOCTH TMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, crelu(UUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo Mpo(eccHoHaTbHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCTOJIb30BaHUEM MAaTEMAaTHKU.

[IproputeTHBIME 3a/1a4aMH Kypca T€OMeTpUr Ha Yri1yOJIEHHOM YpOBHE, pacIIUPSIOIINMHI
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUsT O TeOMETPUM KakK YacTH MHPOBOH KYJIbTYpbl U
(bopMupoBaHHE OCO3HAHUS B3aUMOCBA3H F€OMETPHH C OKPYKAIOIIUM MHPOM;

(dbopMupoBaHHE MPEACTABICHUS O IPOCTPAHCTBEHHBIX (UIypax KaK O BaXXKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh UM M3y4aTb pas3Hble SBJICHUS
OKpYXKaloILEro MHpa, 3HaHHE NOHATHHHOro ammapara mno paszaeny «CrepeoMerpus» ydyeOHOTo
Kypca reOMeTpHUu;

(dbopMupoBaHHE YMEHHsI BJIAJIETh OCHOBHBIMH IOHATUSMHU O MPOCTPAHCTBEHHBIX (PUrypax
U UX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpPMyd M YMEHHE HUX HPUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMupoBaHME yMEHHs paclO3HaBaTh Ha dYepTexax, MOJIEISIX U B PEaJbHOM MHpE
MHOTOI'PaHHUKH U TeJla BPallleHUs, KOHCTPYHPOBATh T€OMETPUUECKIE MOJIEIH;

¢dbopMupoBaHME€  TOHUMaHHUA  BO3MOXHOCTH  aKCHOMAaTHYECKOTO HOCTPOCHUS
MaTeMaTU4YeCKUX Teopui, (GopMuUpoBaHHE MOHMMAHHUS POJU AKCMOMATUKMU IPU IPOBEACHUU
pacCyXIeHNM;

¢dbopMupoBaHME YMEHMs BJIQJIETh METOJAMHU JOKa3aTeIbCTB M aJITOPUTMOB PELICHMS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JOKA3aTelIbHbIE pACCY)KICHHS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJa4 C [PaKTUYECKUM CcoJiepkaHueM, (OpMHUpPOBaHUE
NpEJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpPU OOOCHOBAaHMM MAaTeMaTHYECKUX
YTBEP)KJCHUN U POJIM AKCHOMATHUKH B TIPOBEICHUH JIETYKTUBHBIX PaCCyXJICHUIH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, MO3HABATEIbHOM AKTUBHOCTH, HCCIEI0BATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIIJIEHNS], UHTEPECA K N3YUYEHUIO T€OMETPHH;

¢dopmupoBanue (PyHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TI'E€OMETPUHU: YMEHHS
pacro3HaBaTh IPOSIBICHUS TE€OMETPUUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B



pEATBbHBIX KU3HCHHBIX CUTYallUsX U MPH U3yYCHUU JPYrUX yIeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJIETUPOBAHMS PEATbHBIX CHUTYAllUd, HCCIIEOBAHUS
MMOCTPOCHHBIX MOJICTICH, HHTEPIPETAIIUH ITOTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMU  COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «[l'eomerpusi» B 10-11
Kiaccax ABisitoTcA: «lIpsAMble M IUIOCKOCTH B IPOCTpaHcTBe», «MHororpanHukmy», «Tema
BpaIlIeHus», «BEeKTOpBI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKCHHSI B IIPOCTPAHCTBEY.

CoopmynupoBarnnoe Bo @I'OC COO TtpeboBaHuMe «yMETh OIEPHPOBATH TOHATHIMMY,
peleBaHTHBIMU T€OMETPUH Ha yriiyOnéHHOM ypoBHe o0y4yeHust B 10—11 kitaccax, OTHOCUTCS KO
BCEM COJICP)KATCIIBHBIM JIMHHUSAM Yy4eOHOTO Kypca, a (OPMHUPOBAHHE JIOTUYCCKUX YMEHUH
pacmpesiensieTcss He TOJBKO 0 COJAEpXKAaTelIbHbIM JIMHUSM, HO W IO ToJaM OOy4YeHHSI.
Conepxxanrie  0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJibTaTaM  OCBOCHUS
OenepanbHON pabouell MPOrpaMMbl, paclpereNéHHbIM M0 rojJaM 00y4eHHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHIMIIMAIBLHBIM BOIPOCaM OOYyJaronIuecs
oOpalainch HEOJHOKPATHO. OJTO TMO3BOJIIET OPraHW30BaTh OBJIAJICHUE T'E€OMETPUUYECKUMHU
MOHATHSAMH WM HaBBIKAMH TIOCJICJIOBATEIBHO M IOCTYIATEIBHO, C COOJIIOJICHUEM TPHUHITUTIA
MMPEEMCTBCHHOCTH, a HOBBIC 3HAHHWS BKJIIOYATh B OONIYIO CHCTEMY T'€OMETPUYECCKHX
MPEACTABICHUN O0YJarONIUXCsl, paclIupsisi U yriryosnss e€, oOpa3ys MpOYHbIE MHOXKECTBCHHBIC
CBSI3H.

[Tepexon k U3y4eHUIO TEOMETPHUH Ha YTITYOJEHHOM YPOBHE IO3BOJISET:

co3gatb ycioBus Ui auddepeHunanud oOyueHus, MOCTPOEHUS WHAUBHUIYaIbHBIX
00pa3oBaTeNbHBIX  MPOTPaMM, OOCCHEUUTh YIIYyOJEHHOE HW3YYCHHE TEOMETPUH  Kak
COCTaBJISIONIEH ydeOHOTO TIpeMeTa «MaTtemaThukay;

MOATOTOBUTH O0YYAIOIIUXCS K MPOJOJDKEHUI0 M3YyYeHHUs] MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecrieynBasi MPEEMCTBEHHOCTh MEXIY OOIMM U MPOQECCHOHATBHBIM
00pazoBaHHEM.

Ha usydenne ydeOHOro kypca «l'eoMerpus» Ha yriyOs€éHHOM ypoBHE oTBoautcs 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Henenio).

B cootBerctBuu ¢ YueOubm miaHoM MBOY «JIumeit Ne 13» (IIpuka3 ot 31.08.2024 Ne
405) na 2024-2025 yueOHbIii o1 Ha H3ydeHHe AaHHOro Kypca B 2024-2025 yue6nom roay B 10
«A» knacce otBoautcs 102 yaca (3 yaca B Heneno), Ha ocHoBaHUM KanennapHoro yueGHOTO
rpadpuka MBOYVY «Jlumneit Ne 13» na 2024-2025 yuebnsiii ron B 10 «A» kiiacce npeaycMOTpEHO
98 vacos, 4 yaca crTaHUPOBAHBI 32 CYET OIOYHOM MOJaUM Y4eOHOTO MaTepuana.

2. COAEPXXAHUE OBYUYEHUSA

10 KJIACC
IIpsiMmble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsimasi, IIIOCKOCTbh, MpocTpaHcTBO. [ToHsTHE
00 akCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3anMHoOe pacrnonoxeHue npsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapalyieIbHbIE U
ckpenuBaromuecs npsamele. [Ipuznaku ckpenuBaromumxcs npsameix. [lapanienbHOCTh OPSIMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE: MapajulelibHbIE MPsIMblE B MPOCTPAHCTBE, MapajlIEIbHOCTh TPEX
NOpsIMBIX, MapajUIeIbHOCTh OpsIMOM M miockocTH. IlapamnenbHoe W UEHTpalbHOE



MPOEKTUpOBaHKE, U300paxkenue Guryp. OCHOBHBIE CBOHCTBA MapauICIbHOTO MPOSKTUPOBAHMUS.
N3o0paxkenue Guryp B mapajuiebHON MPOSKIHH. YTIIbl C COHANPABICHHBIMU CTOPOHAMHM, YTOJI
MEXKy IPSMBIMU B IpOCTpaHCTBE. IlapajuieIbHOCTB IJIOCKOCTEW: NapajuleibHbIE IUIOCKOCTH,
CBOMCTBA MapajieNIbHBIX TIocKocTel. [IpocTeiiime npocTpanCcTBEHHbIE (PUTYPHI HA TIOCKOCTH:
TeTpasap, Napajuleienunes], IOCTPOCHUE CEUCHUN.

[lepneHUKYIApHOCTE HPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IMpsIMbIE MApPAUICIbHBIE M IEPHEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTA IIPSIMOM M INIOCKOCTH, TeOpeMa O MNPSIMOW INEpPHEHIAUKYJIAPHOU
miockoctu. OpTOroHanbHOE NMpoeKTHpoBaHME. llepneHaAuKyIsip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MJIIOCKOCTH, MPOEKIHS (PUTyphl HA TIOCKOCTb.
[lepneHMKYISIPHOCTD IIJIOCKOCTEN: MPU3HAK MEPIEHIUKYIIIPHOCTH ABYX ILUTOCKocTel. Teopema
0 TPEX MEPIECHAUKYIISIpaXx.

VYTriael B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIN YI0JI, TUHEHHBIN
yroa ABYrpaHHOTO yria. TpéxrpaHHblii MU MHOrorpaHsele yriibl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBOMCTBa IJIOCKMX M JBYTPAaHHBIX YIJIOB TPEXTPaHHOrO yria. Teopemsl
KOCHHYCOB U CHHYCOB JUJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Bunbl MHOrorpaHHMKOB, pa3BEpPTKa MHoOrorpaHHuka. [Ipm3ma: nN-yroiapHas npusma,
npsiMasi 1 HakJIOHHAs MPU3MbI, OOKOBasi M TOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunern,
NPAMOYTOJIbHBIM MapajijieJienunea] M ero cBoiicTBa. Kparwaiiline mMyTM Ha MOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojbHas MupamMujia, MpaBuiIbHas U yced€HHas nupamubl. CBoiicTBa pédbep U OOKOBBIX I'paHel
MpaBUJIbHOM mNUpaMubl. I[IpaBuibHBIE MHOTOTpaHHHMKHU: IMPAaBWIbHAs NpPU3Ma M IpaBUJIbHAs
nMpaMuia, npaBuibHas TPeyrojabHas MUpamuaa U MpaBUWIbHBIN TeTpadap, KyO. [Ipencrasnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, NOJAEKA3Ap U UKOCAdIP.

Borunicnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribsl. [1nomans GoxoBoi
MOBEPXHOCTH U IOJIHOW MMOBEPXHOCTU MPsSMOM NPHU3MBbI, IUIOIIA[b OCHOBAaHUN, TEOpEMa O
OOKOBOHM MOBEpPXHOCTU NpsAMOM mnpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTHU
MPaBUIILHOM IUpaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMHU/IBI.

CummeTpusi B MNPOCTPAHCTBE. DJIEMEHTbl CUMMETPUHU MPABUIbHBIX MHOTOTPAaHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CUMMETpUS MapajulelielUIela, CUMMETPHS
MPaBUJIbHBIX [IPU3M, CUMMETPHUSI IPABUIBHOW MUPAMUIBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBbIE, COHANPAaBJICHHbIE M IPOTUBOIIOJIOKHO HANpaBJICHHbIE BEKTOpBHI. PaBeHCTBO
BEKTOPOB. [IeHCTBHUA C BEKTOpPAMH: CJIOXXEHUE M BBIUMTAHME BEKTOPOB, CyMMa HECKOJBKHUX
BEKTOpPOB, YMHOXEHHME BeKkTopa Ha uucio. CBolicTBa ClIOKEHHMs BeKTopoB. (BolicTBa
YMHOKE€HUS BEKTOpa Ha uucio. [IoHsTue KomIuaHapHble BEKTOPHI. [Ipu3HaK KOMIUIaHAPHOCTH
Tpé€x BekTopoB. lIpaBuno mnapamtenenunena. Teopema O pas3lIoKEHUU BEKTOpAa IO TPEM
HEKOMIUIAHApHbIM  BeKkTOpaM. IIpsAMoyrosibHass cucTeéeMa KOOpPJAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3p MeXAy KOOpAMHATaAMHU BEKTOPAa U KOOPAMHATAMH TOYEK. YTOJ
Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



11 KJIACC
Tena ppamenust

ITonsarus: HUINHAPHUYICCKAad IMOBCPXHOCTb, KOHHMYCCKAs IOBCPXHOCTD, C(i)epI/ILICCKaSI
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHus: LMIUHAP, KOHYC, YCEUEHHBIH
KoHYC, chepa, map. BzaumHoe pacnonoxenne cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300pakeHne Ten BpalleHus Ha IIOCKOCTU. Pa3BépTka mumuHapa u konyca. Cummetpust
cdepsl u mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYrOJILHOTO
napajuienenumnena U ciaeacteus w3 He€. OObEM NpSAMONW M HAKIOHHOW MPHU3MBI, ITUIUHJPA,
nupamMuibl 1 konyca. O0bEM 11apa U apoBOro CETMEHTA.

KOM6I/IHaIII/II/I TCJI BpallCHUA W MHOTOT'PaHHHKOB. HpmMa, BIIMCaHHAasA B LOWJIWHIP,
omnucaHHas okoJio muiuHApa. [lepeceuenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IOHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, cQephl, BIUCAHHON B
MHOTI'OT'paHHUK MJIX TCJIO BpallCHUA.

[Inomaas MOBEpXHOCTH IMIMHApPA, KOHYca, Iuiomaab chepsl u e€ yacteil. [lomoOue B
npoctpaHctBe. OtTHomieHne OOBEMOB, IUIOIIAJAEH MOBEPXHOCTEH MOJOOHBIX  (QUTYp.
[IpeoOpazoBanue momobus, romoTeTus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

IlocTpoeHnne cedeHMH MHOTOIPAaHHMKOB M Tl BpAIIEHMA: CEYEHUS LWIMHJIpA
(mapanmaenpbHO W TEPICHAUKYISIPHO OCH), CEUYCHHS KOHyca (MapaulelibHble OCHOBAHHUIO M
IIPOXOJSIIME Yepe3 BEpUIMHY), CEUCHMs LIapa, METOJbl MOCTPOCHUSI CEUCHHMH: METOJ CJIEIOB,
METO/] BHYTPEHHET0 IPOEKTUPOBAHHUS, METOJ] IIEPEHOCA CEKYILEH MIOCKOCTH.

BexTopsbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepanuu HaJy BEKTopaMu. BekTopHOe yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOro yMHOXeHMs. lIpsMoyrosibHas cuctemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bekropa. Pa3noxxenue Bektopa no 6asucy. KoopaiuHaTHO-BEKTOPHBIN METOM MpH
pelIeHNH FeOMETPUUECKUX 3a7ay.

JBu:keHusI B IPOCTPAHCTBE

JBwxenuss npoctpaHcTBa. OtoOpakeHus. J[BwkeHus u paseHcTBO ¢uryp. OOmue
CBOMcTBa ABMKEHMH. Buabpl NBUWKEHUI: mapajulenbHBbI NEpeHOC, IeHTpajbHas CHUMMeETpus,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr npsimoil. IlpeoGpazoBanus nonobus. Ilpsmas u chepa
Diinepa.

3. MIIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJIEHHBIY YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHMUAA
JUUYHOCTHBIE PE3YJIbTATBI
1) rpaxaanckoe BoCIMTAHUE:
c(hOPMUPOBAHHOCTh TPAXKAAHCKON MO3UIIMH O0YJAIOMIeroCcsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YlieHa  poccHWiickoro  oOmiectBa,  MpeACTaBIeHWE O  MaTeMaTHYeCKUX  OCHOBax



(YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBICHHUH, NpOIEAyp T'paKIAHCKOTO OO0IIecTBa
(BBIOOpHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCWCTBOBATH C COIHMAIBLHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX PYHKIHUSIMH U HA3HAYCHUEM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTh POCCHUUCKOW T'PaXXTaHCKOW HISHTHYHOCTH, YBAXCHUS K MPONUIOMY H
HACTOSIIEMY POCCHUICKOW MATEMAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSIM POCCHUUCKUX
MAaTEMAaTUKOB M POCCUUCKONW MATEMAaTUYECKOMN IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTHKECHUH B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE TYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapoja, COPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUS, YTHYECKOTO TMOBEACHHS, CBSI3aHHOTO C MPAKTHYECKUM TPUMEHEHUEM JIOCTHKEHUMN
HayKd U JESTEIBHOCTHIO YUEHOTO, OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO
Oynyuiero;

4) 3cTeTHYecKOoe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ICTETUKY MATEMAaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ad, PEIICHUH, PaCCyXICHUH, BOCIPHUHUMYHBOCTh K MATEMAaTHYECKUM aCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHSI MPHUMEHSIThH MAaTeMaTHYECKHE 3HAHUS B WHTEpEcax 37J0pOBOTO M
Oe3omacHOTO OOpa3za J>KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHUE MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON AEATEIHHOCTHIO;
6) TpyaoBoOe BocIuTaHME:

TOTOBHOCTh K TpPYyIy, OCO3HAaHHWE LEHHOCTU TPYAOIIOOMs, HHTEpEC K pa3iNuHbIM cdepam
npodeccuoHabHOM NEesATeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M €€ MPHIOKEHUSIMH, YMEHHE
COBeplIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBbIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTUYeCKOMY OOpa3oBaHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0J10TMYeCKOe BOCIIUTAHHUE:

chOpPMUPOBAHHOCTh ~ JKOJIOTUYECKON  KyIbTYypbl, NOHMMAaHHWE  BIUSHUA  COI[MAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLUAIBHON Cpeabl, OCO3HAHUE
rJI00aTbHOTO  XapakTepa  JKOJIOTHMYECKUX  MpoOsieM, OpHeHTalus Ha  IpUMEHEHHUe
MaTeMaTHYeCKUX 3HAHUU JUIs pelIeHus 3a1ad B 00JacTU OKpYXKAloIIe cpeipl, IIIaHUPOBAHUE
MOCTYIKOB U OLICHKU UX BO3MOKHBIX MOCJIEJICTBUI JIIsl OKPY>KAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH W OOIIECTBEHHOW TMPAKTUKH, TOHUMAaHUE MaTeMaTHYeCKOW Hayku Kak cdepbl
YEJIOBEUYECKOU AESITENIbHOCTH, STANOB €€ pa3BUTUS WM 3HAUMMOCTH ISl Pa3BUTHUS LIUBUIIU3ALINH,
OBJIQJICHHUE S3bIKOM MATEMaTHUKU U MaTEMaTU4YE€CKOM KyJIbTYpPOU Kak CpeJICTBOM MO3HAHUsI MUPa,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AESITENbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.



METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS
ba3oBble joruyeckue aAecTBUs:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy IOHATHUAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpH3HAK KilaccU(UKAIMKM, OCHOBAHWS JJisi OOOOINCHUS W
CpaBHEHUS, KPUTEPUHU TIPOBOTUMOTO aHAJIM3a;

BOCIIPUHUMATh, (OPMYIHPOBATh W TMPEOOPa3OBBIBATh CYKJCHUS: YTBEPAHUTEIbHBIC U
OTpHUIIaTENIbHbIE, €IUHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE,

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeunst B (pakTax,
JMAHHBIX, HAOMIONEHUSAX W  YTBEPXKICHUSX, TNpeajaratb KpUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNaTh BBIBOJIBI C HCIOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHIYKTUBHBIX
YMO3AKITIOYCHHH, YMO3AKITIOYSHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIbHO JTOKa3aTeIbCTBA MAaTEMATUUYECKUX YTBEPXKICHHUM (TIpsIMBbIE U
OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIUIO, NPHBOJUTH MPUMEPHl U KOHTPIPHUMEDHI,
000CHOBBIBATh COOCTBEHHBIE CY)KJICHUSI M BBIBOJIBI;

BBIOMpaATh cHocob pemnieHus yuyeOHOM 3amgaun (CpaBHHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBrble ncciieqoBare/ibCKue 1eHCTBHSA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, GOPMYIUPOBATH
BONPOCHL, (UKCHpYIOLIME MPOTUBOpEUUE, MpobOiIeMy, yCTaHABIMBATh HCKOMOE M JIaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO, MHEHHE;

MPOBOJIUTh  CaMOCTOSITEIBHO  CIJIAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAHUE  IIO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBIIEHHUS, IPOLIECCAa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00bEKTaMu, SBJICHUSIMHU, IPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJOB U
0000I11IeHMI;

[IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, & TAKKE BBIABUIATh MPEIIOJI0KEHHS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

PaGora ¢ undopmanmeii:

BBISIBIISAITH IeUIIUTHI HHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX JJIsi OTBETAa Ha BOIPOC U AJIs
pelieHus 3a1auu;

BBIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB PAa3MYHBIX THUIOB, aHAJIM3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPIPETUPOBATh HMH(MOPMAIMIO pPAa3IHYHBIX BHIOB U  (QOpM
MPEACTABICHUS;

CTPYKTYypUpOBaTh  WHGPOpMAIMIO, TMPEACTaBIsATh €€ B  pa3iuyHbIXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIeCKH;



OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK MO CaMOCTOATENBHO  C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe AeiicTBUSA
O0menue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXIEHHS B COOTBETCTBHH C YCIOBUSMH U UEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M HHCBMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS MO XOJAY peIIeHHs 3aJadd, KOMMEHTHUPOBAThH IOJyYCHHBIH
pe3yabTarT;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOJIEMBI,
pelaeMoil 3ajauu, BbICKa3bIBaTh WJEH, HAIEJIEHHbIE HA MOWMCK PELICHMSI, COMOCTAaBISATh CBOU
CYXJCHHUS C CY)KICHHSIMH JPYTHX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jHuue U CXOJCTBO
MO3ULUH, B KOPPEKTHOU (hopMe GOpMyIupOBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

MIPEJICTaBIATh PEe3yJAbTaThl PELIEHUs 3aJayd, SKCIEPUMEHTa, MCCIENI0BaHUs, MPOEKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmar BBICTYIUIEHHS C Y4€TOM 3aJady [pPE3CHTAluu U
0COOEHHOCTEH ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIe YUeOHbIE 1€l CTBUA
Camoopranuszaums:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHHUS 3aJayd, BBIOMpATh CIOCOO pEeleHHs C Y4ETOM
HUMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUH ¢ y4ETOM HOBOM MHGOPMAIIHIH.

CaMOKOHTPOJIb, YMOLHMOHAJIbHBIH HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON peduIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, HX pe3yabTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS MIPOLIECCa U pe3ysIbTaTa PelIeHNs: MaTeMaTHUeCKOH 3ajauu;

NPEIBUAETh TPYJHOCTH, KOTOpbI€ MOTIYT BO3HHMKHYTh IIPH PEIICHUH 3a/1a4d, BHOCHUThb
KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBME pe3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JNOCTYDKEHUS] WM HEJNOCTH)KEHHsS! pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, /JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOThI MpU
pemieHMM y4yeOHBIX 3aja4, HPUHUMATh LeJIb COBMECTHOM JESATEeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM palOThl, pacmpenenarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXIATh
IpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3TOBbIE
LITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUSA C
JIPYrUMHM WIEHAaMH KOMAaH/bl, OLIEHMBaThb KAayecTBO CBOEro BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI
K kon1y 10 ki1acca oOyyaromuicst HayYUTCs:



e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU IOHATUSIMH CTEPEOMETPHUHM TPH PEIICHUH 33734 |
IIPOBEJICHUN MaTEMAaTUYECKUX PACCYKICHUM;

® [IPUMEHATh AKCHOMBI CTEPEOMETPUU M CJIEJICTBUS M3 HUX IPU PEILIEHUH T'€OMETPUUYECKUX
3aza4;

e  Kjaccu(UIMPOBATh B3aWMHOE PACIOJIOXKEHHE TPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO OMNEPUPOBATh MOHATHSIMHU, CBS3aHHBIMH C YIrJaMH B HIPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIIOCKOCTBIO;

e  cB00OOJHO OTIEPUPOBATH NOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,

e cBOOOJHO pacro3HaBaTb OCHOBHBIE BHJbl MHOTOIPaHHUKOB (Npu3Ma, MHpPaMUJa,
MPSIMOYTOJIbHBIN NapajuieNenunen, Kyo);

e  kiaccu(UIMPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS JIJIsl KJIACCU(DUKAITUY;

e cBOOOJHO OMNEpPUPOBaTh TOHATHUAMHU, CBSA3aHHBIMH C CEUYEHHEM MHOTOTPaHHUKOB
IJIOCKOCTBIO;

e  BBINOJHATH Napaiie]bHOE, LIEHTPAJbHOE M OPTOTOHAJIBHOE MPOEKTUpPOBaHHE (GUTYp Ha
IJIOCKOCTB, BBITIOJIHATH N300pakeHUs PUryp Ha MIOCKOCTH;

® CTPOWUTHb CEUYEHUS MHOTOTPAHHHUKOB pAa3JIMYHBIMU METOJIaMH, BBINOJHITH (BBIHOCHBIE)
IJIOCKHE YEPTEX U U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX (QUTYDP: BUJ CBEPXY, COOKY, CHU3Y;

® BBIYUCIATH  IUIOIIAJM  TOBEPXHOCTEH  MHOIOTPaHHUKOB  (MpU3Ma,  NUpaMKa),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (POpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATHIMM: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CAMMETPHH (UTYPHI;

e CBOOOJHO ONEPUPOBATH MOHATHAMM, COOTBETCTBYIOIIMMHU BEKTOpaM W KOOpIMHATAM B
IIPOCTPAHCTBE;

®  BBINOJHATH ACHCTBUS HaJl BEKTOPaMH;

e pewarh 33Ja4d Ha JIOKAa3aTelIbCTBO MAaTEMaTHMYECKMX OTHOIIEHUH M HaxOoXJeHUe
reOMETPUYECKUX BEJIMYMH, IPUMEHSS U3BECTHBIE METOMbI IIPU PEIICHUH MAaTeMaTUYeCKUX
3aJa4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOXHOCTH;

® [IPUMEHATh HPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3a/1aY;

®  u3BJEKaTh, NIPEOOPa30BbIBATh U HHTEPHPETHPOBATH MH(POPMALIUIO O IMPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, NpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

® [IPUMEHATH IOJYYECHHBbIE 3HAHMsS Ha NPAKTUKE: CPAaBHUBAThb U AHAIM3UPOBATH peallbHbIE
CUTyalluy, IPUMEHSTh U3y4CHHbIE IOHATUSA B IPOLECCE MOUCKA PELICHHUsS] MaTEMaTHUECKU
c(OopMyIHPOBaHHONW MPOOIEMBI, MOJICIMPOBATh peabHbIE CUTYaIlUU Ha SI3bIKE F€OMETPHH,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM T€OMETPUUYECKUX TOHATHH U
TeopeM, ammapara aiareOpbl, pelmarb NPaKTUYECKUE 3aJaud, CBA3aHHBIE C HAXOXJAECHUEM
TFE€OMETPUYECKUX BEJINYMH;

® UMETh NPEACTaBIECHUS 00 OCHOBHBIX 3Talax Pa3BUTUS T'€OMETPHM KaK COCTaBHOW YacTH
¢byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 ki1acca oOyyaromuiicss HAyYuTCA:



cBOOOJTHO ONEpUpPOBATh TMOHATHAMH, CBS3aHHBIMH C IMIIMHAPHYECKOW, KOHHYECKOW H
cepuuecKoil MOBEPXHOCTIMH, OOBICHATH CIIOCOObI MOTYYSHHUS;

OTIEPHPOBATH NOHATHIMHU, CBI3aHHBIMH C TEJIAMH BpAIEHUS: IUIMHIIPOM, KOHYCOM, cepoii
U I1apoM;

pacro3HaBaTh Tela BpalleHus (UWIMHAP, KOHYC, chepa M map) U OOBICHATH CIOCOOBI
IIOJIyYEHUS TEJl BpaIllCHNUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACIIOJIOKEHHE CHEPhI U TNIOCKOCTH;

BBIYMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TeJl BpallleHHs, 00BEMBI U IIIOIIAAN
[IOBEPXHOCTE MHOTOTPAHHUKOB U TEJl BpAIIEHUS, FEOMETPUUECKUX TEJ C NPUMEHEHUEM
(opmyu;

CBOOOJHO ONEpPUPOBATH MOHATHSAMH, CBSI3aHHBIMU C KOMOMHALMSIMH TeJl BpallleHus u
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U ONUCaHHBIN 0K0JI0 chepsl, chepa,
BIHMCAaHHAsl B MHOTOTPaHHUK WJIN TEJIO BPalCHUS;

BBIYMCIISATH COOTHOLIECHHSI MEXKIY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMuU NOJIOOHBIX TEJI;
n300paxaTh U3yyaemble (DUTYpBHI, BBIIOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX QPUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHHUS TeJl BpalllEHHS;
W3BJIEKaTh, WHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX QUrypax, MpeCTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

CBOOOHO OTEpUPOBAThH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

pemaTh reOMeTpUYEeCKUEe 3a7jaull Ha BBIUYUCICHHUE YITIOB MEXKIY NMPSMBIMU M IJIOCKOCTSAMU,
BBIUMCJIEHUE PACCTOSTHMM OT TOYKHM O IUIOCKOCTH, B II€JIOM, Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METO/1a P pellIeHNH;

cBOOOJIHO OIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMHM C JB)KEHHUEM B IPOCTPAHCTBE, 3HAThb
CBOMCTBA JIBIKCHMIA,

BBITOJIHATh N300pa’keHUsI MHOIOI'PAaHHUKOB U TEJ BPAIlEHUs IPU MTapajuIebHOM IIepeHoce,
LEHTPAJIbHOM CHUMMETpPUH, 3€pKaJbHOW CHMMETpUHM, HpPU IOBOPOTE BOKPYT MPSMOH,
npeoOpazoBaHus OI00HS;

CTPOMTH CEYEHUS MHOTOIPAHHHKOB M TeJl BpAlLlEHHUs: CEUCHMs LMIMHIpa (IapajuiesIbHO U
NEePIEHANKYIIIPHO OCH), CEUCHMsI KOHYyca (IapajiesibHble OCHOBAaHHIO M MPOXOAIINE Yepe3
BEpILUHY), CEYEHUS 111apa;

UCIOJb30BaTh METOAbl IOCTPOEHUS CEYEHHUH: METOJ] CJIE[0B, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEpEHOCA CEKYILEel MITOCKOCTH;

JOKa3bIBaTh N€OMETPUUECKHUE YTBEPKICHHUS,

IPUMEHATh TeOMeTpHuecKue (akThl JUId pelIeHUs CTepeOMEeTPUUYECKUX  3ajad,
IIPEAIIOIAralOIINX HECKOJIBKO 1IaroB PEIICHHUs], €CIM YCIOBHS IPUMEHEHUS 3aJaHbl B SIBHOU
Y HESIBHOU (opme;

pemars 3ajadyd  Ha JI0Ka3aTelbCTBO MAaTEMAaTMYECKMX OTHOLIEHUH U HaxOXICHHE
TFE€OMETPUYECKUX BEJINYMH;



IIPUMEHATH IIPOIPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAI[MOHHBIE CHUCTEMBI IIpU
peLIEHUN CTEPEOMETPUYECKUX 3a/ay;

IIPUMEHATH [IOJyYCHHBIE 3HAHMs HA NPAKTHKE: CPABHUBATH, AHAJIU3UPOBATh U OLICHUBATH
peanbHble CUTyalllH, IPUMEHATh W3YYEHHBIE IIOHATHUSA, TEOPEMBI, CBOMCTBA B IIpoLECCe
MOWCKA pEIICHWsT MaTeMaTH4eCKd CQOPMYIMPOBAHHOW MPOOIEMBI, MOJEINPOBATH
peanbHBlE CHTyallUd Ha s3bIKE TI'€OMETPUH, MCCIEI0BAaTh ITOCTPOECHHBIE MOJEIH C
WCTIOJIb30BAHMEM T'E€OMETPUYECKHX TOHATHHA M TeopeM, ammapara aireOpbl, pemaTth
IIPAaKTUYECKHE 3a7a41, CBS3aHHBIC C HAX0XKICHUEM I'€OMETPUYECKUX BEIUYHH;

UMETh MpPEACTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS I'€OMETPUU KaK COCTaBHOW 4acTU
(yH1aMeHTa pa3BUTHS TEXHOJIOTUI.



4. TEMATUYECKOE IINTAHUPOBAHHUE

10 «A» KJIACC

KoanuyecTBo yacoB

Ne HanmeHoBaHMe pa3jeioB U TeM IPOrpaMMbI Kontpoasnsie | IIpakTHdeckue ueKTpoHHbIe (LHpPOBLIE)
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Beenenue B crepeoMeTpuio 21 1
B3anMHoe pacniosioskeHre IpsIMBIX B TPOCTPAHCTBE
[TapamrenpHOCTE NPSAMBIX U IJIOCKOCTEW B POCTPAHCTBE
4 [lepneHMKYISIPHOCTD NMPSMBIX U INIOCKOCTEN B 24 1
MPOCTPAHCTBE
5. VYTasl 1 pacCTOSTHUS 15
6. MHoTrorpaHHUKH 7 1
7. BekTopsl B mpocTpaHcTBe 12
8. [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIM] 3HAHUH 5 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 98 4 0




5. IOYPOYHOE INIVIAHUPOBAHHUE
10 «A» KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne T Mara uudposbie
n/n M ypor Beero | \CWTPOakibic | TIpakTiieckite u3yyeHHusi = oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchbl
OcHoBHbIE IpaBUIIa U300paKEHNS HA PUCYHKE
1 TUTOCKOCTH, TTapaJuIeIbHBIX MPSMBIX (OTPE3KOB), 1 03.09
CepeIMHBI OTPE3Ka
[TonsiTHs cCTEpEOMETPUH: TOUKA, TIPsIMasi, TUIOCKOCTb,
9 npoctpaHcTBo. OCHOBHBIE MpaBUiIa U300paKeHUS Ha 1 05.09
PHUCYHKE IJIOCKOCTH, TApAIJIETbHBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka
[MonsiTus: MIepeceKaronmecs MmIOCKOCTH,
3. HepeCceKaroIuecs npsMas i INIOCKOCTh; 1 05.09
MOJTYITPOCTPAHCTBO
[MonsiTus: MepeceKaronuecs MmIOCKOCTH,
4. HepeCEKarOIIUeCs IpsMast i IIIOCKOCTS; 1 10.09
MOJTYITPOCTPAHCTBO
MHoOrorpaHHHUKH, H300paKEHHE TPOCTEHIITNX
S. MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINUX 1 12.09
00BEKTOB
MHoOrorpaHHHUKH, H300paKEHHE TPOCTEHIITNX
6. MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIHNX 1 12.09
00BEKTOB
AKCHOMBI CTEPEOMETPHUH U TIEPBHIE CIICICTBUS U3 HUX 17.09
AKCHOMBI CTEPEOMETPUH U MIEPBBIE CIIEACTBUS U3 HUX 19.09
AKCHOMBI CTEPEOMETPHHU U NEPBBIE CIACACTBUS U3 HUX.
9. CrniocoObl 3a1aHUs IPSIMBIX U TNIOCKOCTEN B 1 19.09
npocTtpaHcTBe. O0603HaUEHUS MPSIMBIX U TJIOCKOCTEH
10. | Uzo6paxenue ceuennii nupaMupl, Ky0oa U IpU3MBI, 1 24.09




KOTOPEIE MPOXOJIAT Yepe3 ux péopa. M3obpaxenue
MepeceYeHMs MOJTYYCHHBIX TIOCKOCTEH.
PackpamBanue NOCTpOEHHBIX CEYEHUN Pa3HBIMU
IBETaMu

11.

N3o0pakenune ceueHnit mupamMubl, Kyda v IpU3Msl,
KOTOpBIE MPOXOAAT uepe3 ux péopa. Mzobpaxkenue
MepeceyeHus! MOJyYEHHBIX MJIOCKOCTEN.
PackpammBanme moCTPOSHHBIX CEYCHUN Pa3HBIMH
[[BETAMH

26.09

12.

N300paxkenue ceueHuil nupamuabl, Kyoa v Mpu3Msl,
KOTOpBIE MMPOXOIAT uepe3 ux péopa. MzooOpaxkenue
NepeceyeHus MOJyYeHHbBIX MII0OCKOCTEM.
PackpammiBanme moCTPOSHHBIX CEYCHUI Pa3HBIMH
I[BETAMH

26.09

13.

MeTtop crieoB AJist MOCTPOCHUSI CEUEHU

01.10

14.

Merton cnenoB sl mocTpoeHus ceueHuii. CBoiicTBa
MEePECEUCHU I MTPSAMBIX U IIJIOCKOCTEH

03.10

15.

Merton cnenoB st ocTpoeHus ceuennii. CBoiicTBa
MEePECEUCHU I MPSAMBIX U TIJIOCKOCTEH

03.10

16.

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha pEOpax. Co3aHKe BHIHOCHBIX YepTexel u
3aMMch M1aroB NOCTPOCHUS

08.10

17.

[TocTpoenue ceuenwuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha p&Opax. Co3aHKe BHIHOCHBIX YePTEKEN U
3aMMch M1aroB NOCTPOCHUS

10.10

18.

[TocTpoenue ceuenwuii B mupamuie, Kyoe mo Tpém
Toukam Ha péOpax. Co3aHKe BHIHOCHBIX YePTEXKEH U
3aMMch 1aroB NOCTPOCHUS

10.10

19.

[ToBTOpenue mianumerpun: Teopema o
MIPONOPIHOHANIBHBIX 0Tpe3kax. [TomoOue
TPEYTOJIbHUKOB

15.10

20.

[ToBTopenue nnanumerpun: Teopema MeHnemnas.

17.10




Pacuetsl B cedeHUsAX Ha BBIHOCHBIX yepTexkax. Hcropus
pa3BUTHUS IJITAHUMETPUU U CTEPEOMETPUH

21.

KonTposabHas padora " AKCHOMBI CTepeoOMeTPHH.
Ceuyenns"

17.10

22.

B3aumHoe pacnonoxeHue npsmMbIX B IPOCTPAHCTBE.
CkpemuBatouiuecs npsmele. [Ipusnaku
CKpellMBaIOIUXCs NpsAMbIX. [lapanienbHble psiMble B
IIPOCTPAHCTBE

22.10

23.

Teopema 0 CylmeCTBOBaHUM U €IMHCTBEHHOCTH NPSMOM
NapajuIeJIbHON JAHHOW MPSAMOM, MPOXOJALIEN Yepes
TOYKY IPOCTPAHCTBA U HE JIEKAIIEH HA JAHHOW MPSMOM.
JlemMma 0 mepeceueHnn napaieaIbHbIX MPSAMBIX
IIJIOCKOCTBIO

24.10

24,

[TapannensHOCTB Tpex MpsiMBIX. Teopema o TpEx
napajuleNbHbIX IPSIMbIX. Teopema 0 CKpelnBaromuXcs
IPSIMBIX

24.10

25.

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA
napajuiesIbHOTO MpoeKTUpoBaHus. M3o0paxenue
pa3HbIX (GUTYp B MapaJICIbHON IPOEKIUU

07.11

26.

LenTpanpHas mpoeKUus. YT0JI ¢ COHANPABICHHBIMU
CTOPOHAMHU. YTOJI MEXAY MPSIMbIMU

07.11

217.

3azlaq1/1 Ha A0Ka3aTCJIbCTBO U UCCIICIOBAHUEC, CBA3aHHBIC
C pacCIOJIOKECHUEM IIPAMBIX B IIPOCTPAHCTBE

12.11

28.

[ToHsaTHS: TapaJICIBHOCTD MPSAMOM M TUIOCKOCTH B
npocTpancTBe. [Ipu3HaK nmapamieTbHOCTH NPSIMOU 1
mwrockocTy. CBOMCTBA MapaJIeIbHOCTU MPSIMOM 1
IUIOCKOCTH

1411

29.

FCOMCTpI/I‘IeCKI/Ie 3aJa44 Ha BbIYUCIICHUC U
A0Ka3aTeJIbCTBO, CBA3AaHHBIC C MMAPATIJICIIbHOCTBIO
IIPpSAMBIX U IJIOCKOCTEHN B IMPOCTPAHCTBEC

1411

30.

[TocTpoenue ceueHust, MPOXOIAIIETO YEPE3 TaHHYIO
IPSIMYIO Ha 4YEPTEXKE U NapAJUIEIBbHOTO IPYroi IpsSIMOH.

19.11




Pacuér oTtHOILIEHUI

31.

[NapannenbHas TPOEKIKs, TPUMEHEHUE JUIS
MOCTPOCHUS CeUeHH KyOa U Mmapajuiesenunesia.
CpoiicTBa napajuiejaenunesia u Npu3Mbl

21.11

32.

[TapamtenpHble 1ockoCTH. [Ipu3HAKK NApAIIIEIBHOCTH
JIBYX TJIOCKOCTEM

21.11

33.

TeopeMa o0 mapajuIeIbHOCTH U €UHCTBEHHOCTH
TJIOCKOCTH, TPOXOIAIIEH Yepe3 TOUKY, He
MIPUHAJUISKAIYIO JAHHOM MIOCKOCTH U CJICJICTBUSI U3
HEE

26.11

34.

CBolicTBa napauieNIbHbIX MJIOCKOCTEM: O
MapaJJIETbHOCTH MPSIMBIX IEPECEUCHUS TTPU
MEePECEUCHNH ABYX MapaJUIeIbHbIX MJIOCKOCTEN TPEThei

28.11

35.

CpoiicTBa napayuieIbHbIX IJIOCKOCTEN: 00 OTpe3Kax
mapalJICJIbHBIX IMPAMBIX, 3aKJIIOUYEHHBIX MCXKIY
MapaJUIeIbHBIMU IUIOCKOCTSIMH; O IIEPECEUECHUN TIPIMOHN
C IBYMs IapAJUIEIbHBIMU IIJIOCKOCTSIMU

28.11

36.

[ToBTOpenue: Teopema [Mudaropa Ha mmockocTr

03.12

37.

[ToBTOpEHUE: TPUTOHOMETPUS TPAMOYTOJILHOTO
TpPEeYroJbHUKa

05.12

38.

CpoiicTBa Ky0a U IPSIMOYTOJILHOTO Napasuieenunea.
Boruncnenue 1iauH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM
napajuiesienumnesie

05.12

39.

[lepnenukynapHOCTh NpsAMOil U mockocTH. [Ipu3Hak
MEePIEeHIUKYIIPHOCTH MPSIMON U TNIOCKOCTH

10.12

40.

[lepnenukynapHOCTh NPsAMOIl U TIockocTH. [Ipu3Hak
MIEPIEeHIUKYIIPHOCTH MPSIMOM U TIIOCKOCTH

12.12

41.

Teopema o CymiecTBOBaHMH U €AMHCTBEHHOCTH MPSIMOH,
MIPOXOALIEHN Uepe3 TOUKY IPOCTPAHCTBA U
NIEPIEHIUKYIIIPHON K INIOCKOCTH

12.12

42.

IInockocTu n NEPpNCHANUKYJIAPHBIC UM IIPAMBIC B
MHOT'OrpaHHUKAX

17.12




[InockocTy ¥ NepHeHAUKYISIPHBIE UM IIPSIMBIC B

43. 19.12
MHOTOTPaHHUKAX

44 | Tleprenmmkynsp u HakionHas. IToctpoenne 19.12
NEPIEeHIMKYJIApa U3 TOUKH Ha IPSIMYIO

45. [lepnennukynsp u HaknoHHas. [loctpoenue 2412
NEPIEeHIMKYJIApa U3 TOUKH Ha IPSIMYIO

46, Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u 26.12
oOpatHast)

47, Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u 26.12
oOpatHasi)

48. | Yron MexIy CKpeIMBArOIIMMKCS MPSAMBIME 09.01

49. [owck mepreHAnKyISIPHBIX MPAMBIX € OMOILIbIO 09.01
MEePIEeHIUKYISIPHBIX MIOCKOCTEH

50. | OproroHanbHOE MPOEKTUPOBAHUE 14.01

51 [TocTpoenue ceuenuit kyoa, MPU3MBI, H?aBHHBHOﬁ 16.01
MUPaMUbI C IOMOIIBIO OPTOrOHAJIBHON IIPOEKIMU

52 [TocTpoenue ceuenuit Kyoa, MPU3MBI, H?aBHHBHOﬁ 16.01
MUPaMUbI C IOMOIBIO OPTOrOHAJIBHON IPOEKIMU

53 | CHMMETpHs B IPOCTPAHCTBE OTHOCHTEILHO IIOCKOCTH. 21.01
[1nockocTu cMMMeETpUil B MHOTOTpaHHUKAX

54. [Ipu3Hak nepneHuKyJISpHOCTH NPSMON U IJIOCKOCTH 2301
KaK CJIeJICTBHE CUMMETPHUHU

55 | [IpaBuibHble MHOTOrpaHHUKH. Pacuér paccTosnuii ot 2301
TOYKH JI0 MJIOCKOCTH

5. | |IpaBuIIbHbIC MHOrOrpaHHMKH. Pacyér paccTosiHui OT 28.01
TOYKH JI0 IJIOCKOCTH

57 CrniocoObl OIyCTUTH NEPIEHAUKYIAPLL: CHMMETpHS, 30.01
C/IBUT TOYKH IO MapajIeIbHON IpSIMOii

5g | CHBHI 10 HemapayIe/bHOM IPIAMOM, H3MCHEHNE 3001
paccTossHUM

59. | KonTpoabuas padora "B3anMHoe pacioJioxKenue 04.02




NPSIMBIX U IJIOCKOCTEN B MPoCcTpaHcTBe'

HOBTOpeHI/IeI yYroia Mexay npsaMbIMH Ha IIJIOCKOCTH,

60. | TpuroHOMETpHS B NPOM3BOILHOM TPEYTOJILHHUKE, 06.02
TeopeMa KOCUHYCOB

61 | TTOBTOpEHHE: yroi MKy CKpelMBaOIMMAUCS 06.02
HPSIMBIMH B IIPOCTPAHCTBE

62 | [€OMETpHUECKIe METOIbI BEIMUCICHHS YIIIa MEKIY 11.02
NPAMBIMHE B MHOTOTPaHHUKAX

63. JIByrpanHblii yroj. CBOMCTBO JIMHENWHBIX YIJIOB 13.02
JIBYTPAHHOTO yIiia

64. [IepnenqukynspHbie TLIOCKOCTH. CBoiicTBa B3aUMHO 13.02
HEPIEHMKYIAPHBIX TIOCKOCTEH
[Ipu3HaK MepneHanKyIAPHOCTH IIOCKOCTEN; TEOpEMa O

65. | mpsmoii mepeceueHns ABYX IIOCKOCTEN 18.02
NEPIEHMKYIAPHBIX TPETHEN MIOCKOCTH

66. Hpi{}\dOYFOJ‘IBHHﬁ napajuieJenumne]; Kyo; n3MepeHus, 20.02
CBOMCTBA MPAMOYTOJIBHOTO MapajuIeIenuena

67 | Teopemao quaronamm MPAMOYTOJIbHOTO 20.02
HapaJuleseNuIEea U CIEACTBUE U3 Heé

68, | CTepeoMeTpHYECKHe U IPUKIIA/IHbLE 3a/a4H, CBA3AHHbIE 25 02
CO B3aMMHBIM PACIIOJIOKEHUEM PAMBIX U IIOCKOCTH
[ToBTOpEHHE: CKPEIIUBAIOIINECS TIPIMEIE,

69. | mapannenbHBIE MIIOCKOCTH B CTAHAPTHBIX 27.02
MHOTOIPaHHUKAX
[Tapa napauienbHbIX IUIOCKOCTEH Ha CKPEIIUBAFOIIUXCS

70. | mpAMBIX, pacCTOSHUE MEXKIY CKPEIIMBAFOIIUMUCS 27.02
IPSMBIMH B IIPOCTBIX CUTYALHAX

71 | Paccrosue OT TOUKM 10 IIOCKOCTH, PACCTOSHHE OT 04.03
HPSIMOiA JIO TJIOCKOCTH

7o | Berancnenue paccTosHui MKy CKPCIIMBAIONIHMHCS 06.03
IPSIMBIMH C TIOMOIIBIO TIEPIIECHANKYISPHOM IIIOCKOCTH

73. | TpéxrpaHHblil yroJi, HEPABEHCTBA IS TPEXIPAHHBIX 06.03




yrioB. Teopema [Tudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JIJIsI TPEXTPAHHOTO yria

DJeMeHTBI CHEPHUUSCKON FEOMETPUU: TEOAC3UICCKUC

74. 1 11.03
JIMHUY Ha 3emiie

75, CI/ICTeMaTI;BauHﬂ 3HaHUN "MHOTOrpaHHUK U €T0 1 13.03
3JIEMEHTHI

76. | Ilupamuna. Buasl nmupamua. [paBunbHas mupamMuaa 1 13.03

77, [Ipusma. IIpsamas u HakinoHHAas npusmel. [IpaBuibHas 1 18.03
npu3ma

78 [IpsiMoit mapajtenenunes, NpsMoyroabHbIA 1 20.03
napajuienenunes, Kyo

79. | Beiykibie MHOrOrpaHHuKky. Teopema Diinepa 1 20.03

80 Beinmykneie MHOrorpanauku. Teopema Diinepa. 1 03.04

" | [IpaBunbHBIE M MOJTYNPABUILHBIE MHOTOTPAHHUKH '

81, KoutpoJabHas pa6ora "' Yribl u paccTOSIHUS. 1 03.04
MHuororpaHHukn'"

82. | IlousTHe BEKTOpPA HA TIOCKOCTH M B IIPOCTPAHCTBE 1 08.04

83. | Cymma BeKTOpOB 1 10.04

84. | Pa3HOCTB BEKTOPOB 1 10.04

85. | IIpaBmiio mapamienenurnena 1 15.04

86. | VYMHOXKeHME BEKTOPA Ha YUCIIO 1 17.04

g7 | Pasnoxenne BEKTOPA 110 Ga3ucy Tpéx BEKTOPOB, HE 1 17.04
JIeKANIUX B OJIHOM IIOCKOCTH

88. | CkanspHOE NPOU3BENEHUE 1 22.04

89. | Boluncnenue yriia Mex/ay BEKTOPaMH B IIPOCTPAHCTBE 1 24.04

90. | Ipocreiimme 3a1auu ¢ BEKTOpaMH 1 24.04

91. | Ipocreiiimue 3a1a4u ¢ BEKTOpaMu 1 29.04

92. | Ipocreiimme 3a1auu ¢ BEKTOpaMH 1 06.05

93. | Mpocreiimme 3a1a4u ¢ BEKTOpamMu 1 13.05




94. | O6oO6UIEHKE U CUCTEMATU3ALMS 3HAHUM 1 15.05

95. | Mitoropas KOHTpoOJIbLHAsi padoTa 1 15.05

96. | O6oOUIEHKE M CUCTEMATU3ALMS 3HAHUMI 1 20.05

97. | O6oOmEeH e U cHCTEMATH3AIUS 3HAHUIA 1 22.05

98. | O6o6meHne U cucTeMaTH3aus 3HAHUH 1 22.05
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 98




6. YUEBHO-METOJUYECKOE OBECIEYEHUE OBPA30BATEJILHOIO
MMPOLIECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

I'eomerpus, 10-11 : yueOHuK ans 00mIEOOpa30BATENBHBIX YUPESKICHUN : 0a30BBIA U
npoduneHeiid ypoBHU / [JI.C. Artanacsn, B.®. Byry3os, C.b. Kagomnes u np.] — M. :
[Ipoceuienue, 2023

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1. Teomerpus, 10-11 : yueOGHuMK [uIsi 001I€00pa30BATENbHBIX YUPEXKIECHUN : 0a30BBIM U
npodunsHeil ypoBHU / [JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomues u ap.] — M. :
[Ipocsemienue, 2023

2. Caaksa C.M., byry3o B.®. «3yuenue reomerpun B 10-11 xmaccax» Meroanyeckue
pexkoMmenmanuu K yueounky. Kaura ansa yaurens; M. «IIpocsemenuey, 2023

3. 3uB bB.I. «Jwmaktumueckue warepuaibl 1Mo reoMerpuu s 10  kmaccay; M.
«IIpocsemennen, 2023

4. byry3zoB B.®., I'mazkoB I0.A. «PabGoune terpamu mo reomerpum aist 10 kimacca»; M.
«IIpocsemennen, 2023

5. bamasa D.H. 'eomeTpusi: 3amaun Ha TOTOBBIX YepTekax i moaroroBku k EI'D: 10-11
kimaccel, PoctoB H/J1: denunkc, 2023

6. PabunoBnu E.M. «3amaum u ymnpaxHeHHs Ha TOTOBBIX dyepTekax. 10-11 xmaccel
I'eomertpusiy; «Mnekcay, 2023

7. EpmoBa A.Il.,, T'omo6opoapko B.B. «CamocTosTensHble W KOHTPOJIBHBIE pPaOOTHI.
I'eomerpus 10 knace»; «Mnekcay, 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. Enunas xoyuiekiuss 1UpoBBIX  00pa3oBaTelIbHBIX  pecypcoB  http://school-
collection.edu.ru/

Poccuiickas anextponnas mkoia (POL) https://resh.edu.ru/

WuTepakTiBHas 00pa3oBareibHas OHJIalH-TuIaThopma «Yuu.py» https://uchi.ru/
OopazoBarenbublil moprain «AKmace» https://www.yaklass.ru/

OopazoBarenbublil mopran «Mupoypox» https://infourok.ru/

Lentp onnaiin-ooydenus «®okchopay http://foxford.ru

Marematuueckue 3Troas! hitps://etudes.ru/

denepanbHbI HHCTUTYT MeJaroruueckux n3mepenui http://www.fipi.ru

© oo Nk LD

®enepanbhblil mopran «Poccuiickoe oopazoBanue» http://www.edu.ru
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7. JIUCT ®UKCUPOBAHUS UBSMEHEHHWH U JONIOJTHEHU B PABOUYEN

INPOI'PAMME

Hama
8HeCeHUA
U3MEHEeHUIl,
OONONIHEHUTL

Cooeporcanue

Coznacoeanue c
3amecmumesnem
oupexkmopa (noonuchu,
pacuwiugpoexa noonucu,
oama)

Iloonuce
auua,
6Hecuezo
3anucoy




COTI'JTACOBAHO COT'JTACOBAHO
[IpoTOKOJI 3aceiaHns METOIUYECKOTO
cosera MBOY «JTumeit No 13» 3amecTuTenb aupekropa no YBP

ot 31 aBrycta 2024 roga Nel Kapune I'epmanosna Epemsn

Anuna BnagumuposHa JlemunoBa 31 asrycra 2024 rona

JOKYMEHT INIOATIMCAH
BJIEKTPOHHOM TTOATCHIO

3amecrurens aupekropa mo YBP 3amecTuTens qupekTopa o YBP

Hemunosa Anuna Brnagnmuposna Epemsin Kapune I'epmanosna

Toanucano: 31.08.2024r. IMoamucano: 31.08.2024r.
KpamiuiupoBaHHas MOAMICH: KBanuuiupoBaHHas OAMKCH:
40B360942F31E16FDBEABOE18D96FA88 4E7BBD831EF31D995F5677F31BD2C4A0

JOKYMEHT INIOAIIMCAH
SJIEKTPOHHOM TTOATHCHIO




