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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 yuebnom roay B 11
«A» knacce otBoautcs 102 yaca (3 yaca B Heneno), Ha ocHoBaHUM KanennapHoro yueGHOTO
rpadpuxka MBOY «Jlumneit Ne 13» na 2024-2025 yuebnsiii ron B 11 «A» kiacce npeaycMOTpEeHO
97 4acoB, 5 4yacoB CIJIAHUPOBAHBI 33 CUET OJIOYHOM 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,
NPSAMOYTOJIbHBIN MapajijieJienunea] M ero cBoiicTBa. Kparwaiiimive myTd Ha MOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojbHas MupamMuja, NpaBuwiIbHas U yceu€HHasi nupaMmuibl. CBolicTBa pédbep 1 OOKOBBIX I'paHei
MpaBUJIBHOM NupaMubl. IIpaBuibHBIE MHOTOTpaHHHMKH: IPAaBWIbHAs NMpPU3Ma M IpaBWIbHAS
nMpaMuia, npaBuibHas TPeyrojabHas MUpamuaa U MpaBUWIbHBIN TeTpadap, KyO. [Ipencrasnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCAP.

Borunicnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribsl. [1nomans GoxoBoi
MOBEPXHOCTH W IIOJIHOW MOBEPXHOCTH MNPAMON IPHU3MBI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOHM TMOBEpPXHOCTU MpsAMON mnpusMbl. Ilnomangs OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBUIILHOM IUpaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMHU/IBI.

CummeTpusi B MNPOCTPAHCTBE. DJIEMEHTbl CUMMETPUHU MPABUIbHBIX MHOTOTPAaHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CUMMETpUS MapajulelielUIela, CUMMETPHS
MPaBUJIbHBIX [IPU3M, CHMMETPHUSI IPABWIILHON TUPAMUIBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABJICHHBIE W ITPOTUBOIIOJIOKHO HAIPaBJICHHbIE BEKTOpPHI. PaBeHCTBO
BEKTOPOB. [IeHCTBHUSA C BEKTOPAMH: CIIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOpPOB, YMHOXEHHME BeKkTopa Ha uucio. CBolicTBa ClIOKEHHMs BeKTopoB. (BolicTBa
YMHOKEHUS BEKTOpa Ha uucio. [loHsTue xoMIutaHapHble BEKTOphI. [Ipu3Hak KOMIUIaHAPHOCTH
Tpé€x BekTopoB. lIpaBuno mnapamrenenunena. TeopemMa O pas3lokKEHUUM BEKTOpa IO TPEM
HEKOMIUIAHApHbIM  BeKkTOpaM. IIpsAMoyrosibHass cucTeéeMa KOOpPJAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3p MeXAy KOOpAMHATaMM BEKTOpAa M KOOpAMHATAMU TOYEK. YTOI
Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



11 KJIACC
Tena ppamenust

[loHsATHSA: UMIMHAPUYECKAs TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTh, CQepruecKkas
MOBEPXHOCTh, OOpasymoomme MoBepxHocTe. Tena BpamieHHs: WWIMHAP, KOHYC, YCCUEHHBIN
KoHYC, chepa, map. BzaumHoe pacnonoxenne chepsl U IUNIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300pakeHne Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka munmuHapa u konyca. CummeTpust
cdepsl u mapa.

O6béM. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIBHOTO
napajuienenunena u cieactsus u3 He€. OO0bEM MpsAMOM M HAKIOHHON NPU3MBI, LWJIMHAPA,
nupamMubl 1 konyca. O0bEM 11apa U apoBOro CETMEHTA.

KoMOunanuu Ten BpalieHus U MHOTOrpaHHUKOB. [Ipu3ma, BHHMcaHHas B IMJIMHID,
omnucaHHas okoJio muiuHApa. [lepeceuenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO0. [IOHATHE MHOTOIpaHHKKA, OMIMCAHHOTO OKOJIO c(epbl, CPephl, BIMCAHHOU B
MHOTOTPaHHUK WJIH TEJIO BpallleHUsI.

[Inomaas MOBEpXHOCTH IMJIMHIpPA, KOHYca, Iuiomans chepsl u e€ yacrei. [logobue B
npoctpaHctBe. OTHomieHHe OOBEMOB, IUIOIIAJEH TMOBEPXHOCTEW MOAOOHBIX  (uUryp.
[IpeoOpazoBanue momobus, romoTeTus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEpEOMETPUUYECKUX METOJIOB.

[locTpoenune ceuyeHM MHOTOIPAaHHUKOB U TEJd BpaIIeHMs: CEUYEHUs IHIMHIpA
(mapasmienpbHO W TEPICHAUKYISIPHO OCH), CEYCHHS KOHyca (MmapajlieibHbIe OCHOBAaHUIO U
MPOXOIALINE Yepe3 BEpPIUIMHY), CEYEHHs IIapa, METOJIbl MOCTPOECHMSI CEYCHHI: METOJ CJeNOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO]] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopsl B mpoctpancTBe. Onepanuu HajJ BEKTOpaMHU. BEKTOPHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOKeHUA. [IpsiMoyronbHas cucTtemMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxenune Bekropa mno 6asucy. KoopanmHaTHO-BEKTOPHBIM METOA MpU
pELICHUH TeOMETPUUECKUX 3a/1a4.

JABuKeHHMsI B IPOCTPAHCTBE

JIBwxkenust mnpoctpanctBa. OtoOpakeHus. JIBwxkeHus u paBeHCTBO ¢uryp. OOmme
CBOMCTBa JABIKCHUN. BuIbl ABWKEHUMN: MapalljieNIbHbII MEpPeHOC, IeHTpalbHas CHMMETpHS,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKpYT mpsiMoii. IIpeoOpazoBanus mono6us. [Ipsmas u chepa
Diinepa.

3. MIIIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSI YUEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIV YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHMUAA

JUYHOCTHBIE PE3YJIbTATBI

1) rpaxnanckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTh TPAXKIAAHCKON MO3HUIIMUA OO0YJArOMIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YlleHa  pOCCHIiCKOro  oOmecTBa,  MpeACTaBIEHWE O  MaTreMaTHYeCKUX  OCHOBax
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEAyp TpaKIaHCKOTO oOO0IIecTBa



(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJICHCTBOBATH C COIHAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIHUSIMH U HA3HAYCHUEM;

2) naTpuoTHYECKOE BOCIIMTAHUE:

Cc(OPMHUPOBAHHOCTh POCCUHCKON T'PaTaHCKOW HIECHTHUYHOCTH, YBAXECHUS K MPOLUIOMY H
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSIM POCCHUUCKUX
MAaTEMAaTUKOB M POCCUUCKONW MATEMaTUYECKOW IIKOJbI, WCIOJb30BAHHE 3TUX JIOCTHKCHUN B
IPYruX HayKax, TEXHOJOTHIX, chepax SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHE JTYXOBHBIX IICHHOCTEH POCCHICKOTO Hapojza, CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUS, YTUYECKOTO TMOBEJCHHS, CBSI3aHHOTO C TMPAKTHYECKUM TPUMEHEHUEM JIOCTHKEHUMN
HayKd U JESTEIBHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIAJla B TMOCTPOEHHUE YCTOWYHUBOTO
Oynyuiero;

4) 3cTeTHYecKOoe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAs ICTETUKY MATEMATHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ad, PEIICHUH, PacCyXICHUH, BOCIPHUHUMYHBOCTh K MATEMAaTHYECKHUM acCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusnyeckoe BocnuTaHuE:

chOpMUPOBAHHOCTh YMEHHSI MPHUMEHSITh MaTeMaTHYECKHE 3HAHUS B WHTEpecax 370pOBOTO M
0e30macHOr0 00pa3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/I0pPOBbIO (3I0pOBOE
NMUTaHKuEe, COATAaHCUPOBAHHBIM PEKUM 3aHATHNA M OTJIbIXA, peryisipHas Gpu3ndeckas akTHBHOCTH ),
(hM3UYECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSIX CIIOPTUBHO-03J0POBUTEIBLHOM JIESITEIBHOCTHIO;
6) TpyaoBoOe BocIuTaHME:

TOTOBHOCTh K TPYAYy, OCO3HAaHHE IIEHHOCTH TPYIOJIOOUs, WHTEpPEC K pa3IndHbIM chepam
npoheCcCHOHANTBHON JEATEIHPHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW M €€ MPHIIOKCHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymeld mnpodeccun ©  peaau30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHMIO HA MPOTSHKEHUU BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPAaKTUYECKHUX 3a7]a4 MaTEeMaTUYECKOM HAIIPABJICHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

chOpPMUPOBAHHOCTh ~ JKOJIOTUYECKON  KYNIbTYypbl, NOHMMAaHHWE  BIMSHUA  COI[MAIBHO-
SKOHOMHUYECKMX TMPOLIECCOB HA COCTOSIHUE MNPUPOJHONM U COLUAIBHOM Cpelibl, OCO3HAHHE
00aNbHOTO  XapakTepa  SKOJOTHYECKUX  MpoOJieM, OpHEHTalus Ha  IPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHUU U pelIeHUs 3aad B 00JacTU OKpYXKAloIIel cpeipl, IaHUPOBAHUE
MOCTYIKOB U OLICHKU UX BO3MOXHBIX IOCJIEACTBUMN JUIsl OKPYXKAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH W OOIIECTBEHHOW TMPAKTUKH, TOHUMAaHUE MaTeMaTHYeCKOW Hayku Kak cdepbl
YEJIOBEUYECKOUN AESITENIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHS LIMBUIM3ALINU,
OBJIQJICHHUE S3bIKOM MATEMAaTHKU U MaTEMaTUYECKOM KYJIbTYpPOil KaK CpeICTBOM MO3HAHUs MHPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AESITENbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.



METANPEAMETHBIE PE3YJIbTATDBI
IHo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE e CTBUS
ba3oBble joruyeckue aAecTBUs:

BBISIBIISITh U XapaKTePU30BaTh CYNICCTBEHHBIC IMPU3HAKH MATEMaTUYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy IOHATHUAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIMU, OCHOBAaHUS JUIsI 000OIIeHUS U
CpaBHEHUS, KPUTEPUHU TIPOBOTUMOTO aHAJIM3a;

BOCIIPHHUMATh, (POPMYJIIHPOBATH W IMPEOOPA3OBBIBATH CYKICHUS: YTBEPIUTCIBHBIC W
OTpHUIIATENbHBIE, €IUHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

BBISBJISITh MaTEMAaTUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOpPEUUs: B (haKTax,
JMAHHBIX, HAOMIONEHUAX W  YTBEPXKICHHUSX, TNpenIaratb KPUTEPUU ISl BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNaTh BBIBOJIBI C HCIOJIb30BAaHWEM 3aKOHOB JIOTHKH, JCHYKTUBHBIX M WHIYKTUBHBIX
YMO3AKITIOYCHHUH, YMO3AKITIOUSHUH 110 aHAJIOTHH;

MMPOBOJIUTH CAMOCTOSITENIbHO JTOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHHUU (TIpsIMBbIE U
OT TPOTHUBHOTO), BBICTpAWBATh APTyMEHTAIMIO, MPHUBOJUTH TMPUMEPHI W KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY)KJICHUSI M BBIBOJIBI;

BBIOMpaATh cHocoO pemieHus ydyeOHOM 3afaun (CpaBHHMBaThb HECKOJBKO BapHaHTOB
pereHusi, BBIOMpaTh HamOOJee TMOAXOIANIMN C YU4ETOM CaMOCTOSITEIPHO BBIICIEHHBIX
KpUTEPHUEB).

Ba3oBrble ncciieqoBare/ibCKue 1eHCTBHSA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENIbCKUIM MHCTPYMEHT MO3HAHUS, GOPMYIUPOBATH
BOMNPOCHL, (UKCHpyIOIIKEe MPOTUBOpEUYne, MpobIeMy, yCTaHABIMBAaTh HCKOMOE U JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINMIO0, MHEHHE;

MPOBOJIUTh  CaMOCTOSITEIBHO  CIJIAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBAHHUE  IIO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBIICHHUS, IPOLIECCAa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS, UCCIIeI0OBAaHUs, OLIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BHIBOJAOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, & TAKKE BBIIBUraTh MPEANOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

PaGora ¢ undopmanmeii:

BBISIBIIAATH JIeUIUTHI MHGOPMAIUH, TAaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOIPOC U AJIs
pelieHus 3a1auu;

BBHIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB PAa3IMYHBIX THUIOB, aHAJIM3UPOBATh,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HHGOPMALMIO PA3IUYHBIX BUIOB U  (opm
MPEACTABICHUS;

CTPYKTYypUpOBaTh  WHGOpMAIMIO, TPEACTaBIATh €€ B  pa3iMuHBIX  (Qopmax,
WJUTIOCTPUPOBATH TpadUIECKH;

OIICHUBATh HAI&KHOCTh HWHPOPMAIMUM TI0 CaAMOCTOSITENBHO  C(HOPMYTUPOBAHHBIM
KPUTEPUSIM.



KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE el CTBUS
OO0wmenne:

BOCIPUHUMATh U (OPMYIUPOBATH CYXIEHHS B COOTBETCTBHU C YCIOBUSMH U LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M IHCBMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHUS MO XOJAy pEIIeHHs 3a7ayd, KOMMEHTHPOBATH TOJXYy4YeHHBIN
pe3yibTar;

B X0Ji¢ 00CYXJEHHUSI 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOJIEMBI,
pemaemMoii 3aaa4u, BHICKAa3bIBaTh WJCH, HAIICJICHHBIE HA MOWCK PEIICHHsS, COMOCTABISATh CBOM
CYXJIEHHsI C CYXJECHUSAMH APYrHMX YYaCTHUKOB JUAIIOTa, OOHAPYKUBATh PAa3IM4ME U CXOJCTBO
TIO3UIIHIA, B KOPPEKTHOU (hopme GopMyTupOBaTH pa3HOTIIACHS, CBOM BO3PAKEHHS,

MPECTaBIATh PE3YJIbTaThl PEIICHUS 3a/aud, SKCIEPUMEHTa, HCCIICAOBAHUS, MPOCKTa,
CaMOCTOSITEIGHO  BBIOMpaTh (OpMaT BBICTYIUIGHHS C Y4E€TOM 3agad  TpPE3CHTAllMH |
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBepcaJbHbIE YUeOHbIe elcTBUS
Camoopranuszaums:

COCTaBJIATH ITUIaH, aJTOPUTM pEIIEHHs 3aladd, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HHpOpMaLIHH.

CaMOKOHTPOJIb, YMOLIMOHAJIbHbII HHTEJIEKT:

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICIUTENbHBIX TPOLECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IMPHU PEUICHUH 33Ja4yd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, AAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJbTaTa LEIHM U YCJIOBHUSIM, OOBICHATH HPUYMHBI
JOCTHKEHHSI WJIM HEAOCTH)KCHUSI PE3yJabTaTOB JIEATEIbHOCTH, HAXOJWUTh OIIMOKY, daBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHOU pabOThl MpHU
pelieHnd y4eOHBIX 3aJay, MPUHUMATH IIelib COBMECTHOM JESITEeIbHOCTH, IUIaHUPOBAThH
OpraHHU3aII0 COBMECTHOW paboThl, pacmpelnensTh BUIbl paboT, JOroBapuBaThCsA, 00CYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B I'PYMNNOBBIX GopMax paboThl (0OCYXJeHusi, 0OMEH MHEHUMN, «MO3TOBBIC
IITYPMBI» M HHBIE), BBITIONHATH CBOIO YacTh PaOOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTMMU YJI€HaMHd KOMaHbl, OLIEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMIMIA MPOIYKT IO
KpUTEpUIM, cHOpPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K kon1y 10 ki1acca oOyyaromuiicss HayYuTCs:

e CcBO0OOJHO OMNEPUPOBATH OCHOBHBIMU IOHATHUAMHU CTEPEOMETPUH MPU PEUICHUH 3ajad U
IIPOBEJIEHUN MaTEMAaTUYECKUX PACCYKICHUM;



IIPUMEHATh AaKCHOMBI CTEPEOMETPUU U CIIEJACTBHUS U3 HUX IIPU PEIIEHUU F€OMETPUYECKHUX
3az1a4;

KJIaccu(UIMPOBaTh B3aMMHOE DPACIHOJIOXKEHHE NPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE;

cBOOOJTHO ONEpUPOBATh TOHATHAMH, CBSI3aHHBIMH C YIJaMH B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKTY IIPSIMOM U IJIIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOT'PaHHUKAMU;

cBOOOJTHO pAacmo3HAaBAaTh OCHOBHBIC BHJBI MHOTOTPAaHHHKOB (TMpU3Ma, MHpaMHJa,
MPSIMOYTOJIbHBIN Napajuienenunesn, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJIacCU(PHUKAINN;

CBOOOJHO ONEpUPOBATH MOHATHSMH, CBSI3aHHBIMM C CEUEHHMEM MHOTOI'PaHHUKOB
IJIOCKOCTBIO;

BBINIOJIHATh TapajljielIbHOE, LEHTPaJbHOE M OPTOTOHAJIBHOE IPOEKTUPOBaHHE (QUIYyp Ha
IJIOCKOCTB, BBITIOJIHATH N300pakeHUs PUIyp Ha MIOCKOCTH;

CTPOUTh CEYEHHS MHOTOI'PAaHHUKOB pa3JIMYHbIMU METOJAMH, BBINOJHATH (BBIHOCHBIE)
IJIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHHU3Y;
BBIYMCIATh  IUJIOM[AJAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (mpu3Ma,  HHUpaMUja),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyI;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUU (PUTYpPBI;

CBOOOJIHO OMNEPUPOBATH MOHATHSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOPJAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH ACHCTBUS HaJl BEKTOpaMH;

pemaTh 3aJayd  Ha JIOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOUIEHMH U HaXOXKICHUE
reOMETPUYECKUX BEJIIMYMH, IPUMEHSS U3BECTHBIE METOMAbI IIPU PELICHUH MaTeMaTU4eCKUX
3aJa4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIOXHOCTH;

IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/1aY;

U3BJIEKaTh, MPEOOpPa30BbIBATh U HMHTEPIPETHPOBATH MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

IPUMEHATh IOJYYEHHbIE 3HAHMS Ha MPAKTUKE: CPAaBHUBATh W AHAIM3UPOBATH pealibHbIE
CUTYallUu, IPUMEHATh U3y4YE€HHbIE MOHATHUS B IPOLIECCe MOUCKA PELIeHUs MaTeMaTUYeCKH
c(OpMyYINPOBAHHON MPOOIEMbI, MOJICIUPOBATh peabHbIE CUTYallUH Ha s3bIKE T€OMETPHUH,
HCCIIeIOBaTh TOCTPOCHHBIE MOJIEJIM C HCIOJIb30BAHHMEM TI'€OMETPHUECKUX HOHITUH U
TeopeM, ammapara aiareOpbl, pelarb NPaKTUYECKUE 3aJaud, CBA3aHHBIE C HAXOXJAECHUEM
TFE€OMETPUYECKUX BEJINYMH;

UMETh TNPEACTaBIEHUS 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPHM KaK COCTAaBHOM yacTu
(GbyHaMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOyyaromuiicss HayqYuTCs:

CBOOOJHO OMNEPUPOBATh MOHATUSMHU, CBSI3aHHBIMU C IIMJIMHAPUYECKOW, KOHMYECKOU U
chepruueckoil MOBEPXHOCTAMH, OOBACHATH CIIOCOOBI IOMYYECHHUS;



OTIEPHPOBATH NOHATHIMHU, CBI3aHHBIMU C TEJIaMHU BPAIICHHUS: IIMIIMHAPOM, KOHYCOM, chepoit
U I1apoM;

pacrio3HaBaTh Tela BpalleHus (UWIMHAP, KOHYC, chepa M map) U OOBIACHATH CIOCOOBI
MOJIyYEHUS TeJl BPALICHUS;

KJIaccu(UIIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEphI U TNIOCKOCTH;

BBIUMCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpaIleHUs, 00BEMBI U TUIOLIAIN
MOBEPXHOCTEH MHOTOTPAaHHMKOB W TEJl BPALICHUS, TEOMETPUUYECKHX TEJ C MPUMEHEHUEM
opmyu;

cBOOOJTHO OTEpPHPOBATH TMOHATHUSIMH, CBS3aHHBIMH C KOMOHMHAIIMSIMH T€J BpAIICHUS H
MHOTOT'PaHHUKOB: MHOTOTPaHHHUK, BIIUCAHHBIN B c(hepy M OMUCAHHBIN 0KoJIo chepbl, chepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIH TEJIO BPAICHHS,

BBIUUCIIATH COOTHOIIIEHHS MEXTy TUIOIIASIMH MTOBEPXHOCTEH 1 00BEMaMU TIOJJOOHBIX TElT;
n300paxaTh U3yyaemble (DUTYpBHI, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (HUTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJl BPAIICHUS;
W3BIIEKaTh, WHTEPIPETHUPOBATH W TPEOOpPa3OBBIBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTekKaxX U pUCYHKAX;

cBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHSTE OTIEPANMH HaJl BEKTOPAMHU;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKApPTOBON CHCTEME KOOPAMHAT;

pemaTh reOMeTpUYEeCKUEe 3a7jaull Ha BBIYUCICHHUE YITIOB MEXKIY NMPSMBIMU U IJIOCKOCTSAMH,
BBIUMCJIEHUE PACCTOSTHUM OT TOYKM 1O IUIOCKOCTH, B II€JIOM, Ha NMPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METO/1a NP PEIlEeHUHY;

CBOOOJIHO OINEPUPOBATh MOHATUSMH, CBSI3aHHBIMHM C JBM)KEHHUEM B INPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHMIA,

BBITNOJIHATh N300pa’kK€HUsI MHOIOI'PAaHHUKOB U TeJl BPAIllEHUs IPU MapajuIeIbHOM IIepeHoce,
LEHTPAJIbHOM CHUMMETpPUH, 3€pKaJbHOW CHMMETPUM, IPU IOBOPOTE BOKPYr IpPSIMOH,
npeoOpa3oBaHus MOI00US;

CTPOMUTH CEYEHUS MHOIOIPAHHUKOB M TeJl BpalllEHHs: CEUCHMs LMIMHIpa (IapajuiesIbHO U
NEPIEHANKYIIIPHO OCH), CEUCHMsI KOHYyca (IapajiesibHble OCHOBAHHIO M MPOXOAIINE Yepe3
BEpILUHY), CEUECHUS 111apa;

UCIOJb30BaTh METOJAbl IIOCTPOEHUS] CEYEHUI: METOJ] CIIE[OB, METOJ BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEeH MIIOCKOCTH;

JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPKACHUS;

IPUMEHATh TeOMeTpHuYecKue (akThl JUId peIIeHUs CTepeOMEeTPUYECKUX  3ajad,
MPENOarariiX HECKOIBKO IaroB pelIeHus, eClIi YCI0BHs IPUMEHEHH 3a/1aHbl B SBHOM
Y HESIBHOU (opme;

pemaTh 3aJayd  Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOUIEHMH U HaXOXKICHHE
reOMEeTPUYECKUX BEIHYHUH;

MPUMEHATh TMPOrPAMMHBIE CPEJICTBA M IEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI MpHU
pelLIeHNH CTEPEOMETPUYECKUX 3a/1a4;



IIPUMEHATH IIOJyYCHHBIC 3HAHUs HA IPAKTHUKE: CPABHUBATh, AaHAJIU3UPOBATh U OLICHUBATH
peanbHble CUTyalllH, IPUMEHATh W3YYEHHBIE IIOHATHUSA, TEOPEMBI, CBOMCTBA B IIpoLECCE
MOWCKA pEIICHUs MaTeMaTH4eCKd CQOPMYIUPOBAHHOW MPOOIEMBbI, MOJEINPOBATH
peanbHblE CHUTyallUd Ha s3bIKE TI'€OMETPUHU, HCCIEAOBaTh IIOCTPOEHHBIE MOJCIH C
WCIIOJIb30BAHMEM T'E€OMETPUYECKHX TOHATHHA M TeopeM, ammapara aireOpbl, pemaTth
IIPAKTUYECKUE 3a7a41, CBS3aHHBIC C HAXO0XKJICHUEM I'€OMETPUYECKUX BEIUYHH;

UMETh IpEACTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHUsI T€OMETPUM KaK COCTAaBHOM dYacTu
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.



4. TEMATUYECKOE IINTAHUPOBAHHUE

11 «A» KJIACC

Ne HaumeHnoBaHue pa3iesioB 1 TeM IPOrPaMMBbI K;Z::Ei;::g:acl(;::a,(m.,ecme ueKTpoHHbIe (LHpPOBLIE)
n/m Bcero paGoTer paGoTEI o0pa3oBaTe/bHbIE Pecypchl
1. AHanuTn4eckas reoMeTpus 14
2. JIBr>KeHUst 5 1
3. [ToBTOpEeHmE, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUN 15 1
4, O0bEM MHOTOTpaHHHKA 17 1
5. Tena Bpatenus 23
6. [Tmomaamn moBEpXHOCTH U OOBEMBI KPYTIIBIX TEI 9 1
7. [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 97 5 0




5. IOYPOYHOE INIVIAHUPOBAHHUE
11 «A» KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne T Mara uudposbie
€Ma ypoka Kontpoasnsie | IlpakTudeckn
n/n P Bcero OHTPOIBHBIE | Tipa CCKHC | n3yyenmsi | oGpazoBaTebLHBIE
padoThI padoThI
pecypcsl
1 [ToBTopenue temsl "KoopauHars! BekTopa Ha 1 03.09
' IUIOCKOCTH U B TIPOCTPaHCTBE" '
) [ToBTOpenue Temsl "CrasipHOE TPOU3BEICHNE 1 03.09
' BEKTOPOB" '
3 [ToBTOpeHue Tembl "BbIuucienue yria Mexmny 1 05.09
' BEKTOpAaMH B IIPOCTPaHCTBE" '
4 [ToBTOpeHue Temsbl "YpaBHEHNE TPAMOM, MPOXOIAIIECH 1 10.09
yepes JIB€ TOUKHU"
5 VYpaBHeHHE MJIOCKOCTH, HOPMallb, ypaBHEHHE 1 10.09
IJIOCKOCTH B OTpE3Kax
6. VYpaBHeHHE MJIOCKOCTH, HOPMallb, ypaBHEHHE 1 12.09
IJIOCKOCTHU B OTPE3Kax
7. BekTopHoe npousBeneHue 1 17.09
8 JIuHeiiHbIe HEpaBEHCTBA, TUHEUHOE 1 17.09
' IpOrpaMMHUPOBAHKE '
9 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1 19.09
' IpOrpaMMHPOBAHKE '
10 AHaAIUTUYECKUE METOIBI pacuéra yria Mexay 1 24.09
' OPSAMBIMU B MHOTOIPAHHHKAX '
11 AHaAIUTUYECKUE METOIBI pacuéra yria Mexay 1 24.09
MJIOCKOCTSIMA B MHOTOTPaHHUKAX
dopmyna pacCTOSHUS OT TOUKH JI0 TUIOCKOCTH B
12. OpMyJia paccTo OT TO JI0 TIJI0CKOC 1 26.09
KOOPAMHATAX
Haxoxnenue pacctosiHul OT TOUKHU 10 TUIOCKOCTH B
13. 0’KJIEHUE PaCCTO OT TO JI0 TIOCKOC 1 01.10

KyOe




HaxoxneHnue paccTosiHul OT TOUKHU JI0 TNIOCKOCTHU B

14, . 01.10
NPaBWILHOM TUpaMUJIE

15. JiBuxenus npocrpancTBa. OroOpaxkeHus. J{BUKeHUs U 03.10
paBeHCTBO uryp. O0mue CBOMCTBA TBUKCHHM
Bupl n1BukeHMit: TapauiebHbIN NEPEHOC,

16. [EHTpaAJIbHAST CHMMETPUS, 3€pKajIbHast CAMMETPHS, 08.10
MOBOPOT BOKPYT MPSAMOM

17. IIpeo6pazosanus nogobus. Ipsmas u cdepa Ditnepa 08.10

18. [CeoMeTprUecKHe 3a/1au Ha TIPUMEHEHHE JIBHKEHHS 10.10

19. KonrtpoJabsnasi paGora "BekTopsl B npocTpancree' 15.10

20 CeveHns: MHOTOTPaHHHUKOB: CTaHIapTHBIE 15.10
MHOTOIPaHHUKU

21. CedeHrss MHOTOIPaHHHUKOB: METOJ] CIIEJI0B 17.10

29 CeueHnss MHOTOIPaHHHUKOB: CTAHJIAPTHBIE ILIOCKOCTH, 2910
riepeceyeHnst MPSIMBIX U IIOCKOCTEH

23 [TapasuienbHbIe MPSMBIC U TIOCKOCTH: TapajlIe/IbHBIC 2910
CeuCHHsI

o4, HapannenLvHLIe IPSIMbIE ¥ TUIOCKOCTH: PacuéT 2410
OTHOILICHHUI

o5 [TapasuienbHbIe IPSMBIE U IIOCKOCTH: YIIIbI MEXKITY 07.11
CKPEIMBAIOIIUMUCS PSIMBIMH
[leprieH UK YISPHBIE TPSIMbBIE U TIOCKOCTH:

26. CTaHJapTHBIE Maphl NEPIEHIUKYIAPHBIX [IOCKOCTEH 1 12.11
HPSIMBIX, CHMMETPHH MHOTOIPaHHUKOB

27 [TeprieHUKYISPHBIE TIPSIMbIE M INIOCKOCTH: TEOPEMA O 1211
TpeX MePIEHANKYISIPax

28, [TeprieHUKYISPHBIE TIPSIMbIE U TIOCKOCTH: 1411
BBIYKMCIICHHS [UIMH B MHOTOTPaHHUKAX

29 [ToBTOpEHHE: TUIONIAIM MHOTOYTOJIbHUKOB, (JOPMYJIbI 19.11
JUTA TUIOINAJIEN, COOOPaKEHUSI 1101001

30. [ToBTOpEHME: MIOMIAIH MHOTOYTOJIbHUKOB, (DOPMYITBI 19.11




JUTS TIIOMIAACH, COOOpaxeHUs MO0 0us

[ToBTOpEHUE: TUIOIIATN MHOTOYTOJIBHUKOB, (hOPMYJIIBI

31. . 21.11
JUTSL TUTOIAAEH, COOOpaXKeHHS TI010 01t
[l1omanm ceyeHnii MHOTOrPaHHUKOB: TUIOIIAAN

32. MOBEPXHOCTEM, pa3pe3anus Ha YacTH, COOOPaKEHH 26.11
1o100ust
[lnomanm ceyeHnii MHOTOrPaHHUKOB: TUIOMIAAN

33. MOBEPXHOCTEN, pa3pe3anus Ha YacTH, COOOPaKEHHs 26.11
noxoous

34. KonTpoabnas padora "IloBropenne: 2811
MHOTOIPAHHUKH, CEYEeHUS] MHOTOTPAHHUKOB"

35, 06bEM Tema. OOBEM TPAMOYTOJIBHOTO 03.12
napajuiesienuneaa

36. 3amaun 00 yaBOEHUHU Ky0Oa, 0 KBajJpaType Kyoa; o 03.12
TPUCEKITUH yTiIa

37 CrepeoMeTrpHuueckue 3a/1auu, CBA3aHHbIE C 00bEMOM 05.12
MPSIMOYTOJIbHOTO MapajuieNenunena

38. [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BEIYUCICHUEM 10.12
00BpEMa IPSIMOYTOJILHOTO Mapaljiesienumneaa

39. OO6BEM IIPAMOM IPU3MEI 10.12

40. CrepeoMeTpHuecKue 3a/1aui, CBSI3aHHbIE C 12.12
BBIYHCIICHUEM 00bEMOB IPSIMON IPU3MBI

a1, [Ipuknanueie 3a1a4u, cBsI3aHHbIE C 00BEMOM IPSIMOI 17.12
TIPU3MBI

42 Brruncnenue 00bEMOB TeN ¢ TOMOIMIBIO ONPEAETIEHHOTO 17.12
unTerpana. O0bE€M HaKIIOHHON MPU3MBI

43, Brruncnenue 00bEMOB TeN ¢ TOMOIMIBIO ONPEAEIEHHOTO 19.12
uHTerpana. O0bEM MUpaMuIbI

44, ®opmyna o6béMa nupamubl. OTHOIIEHHE 00BEMOB 2412
MUpaMHJ ¢ OOIIUM YTIIOM

45. ®opmyna 06béMa upamuisl. OTHOLIEHHE 00BEMOB 24.12




UpaMuUJ ¢ OOIIUM YIIIOM

CrepeoMeTprUeCcKHe 3a/1a4d, CBSI3aHHBIC C 00bEMaMu

46. . 26.12
HAKJIOHHOH TIPU3MBI

47, CrepeomeTpuiecKue 3a/1a4u, CBI3aHHbIE ¢ 00bEMaMU 09.01
T PAMUJIBI

48. [Ipuknagueie 3agaun no teme "OO0bEMBI TEN", 14.01
CBSI3aHHBIE C 00BEMOM HAKJIOHHOW MTPU3MBI

49. [Ipuknagueie 3agaun mo teme "OO0bEMBI TEN", 14.01
CBSI3aHHBIE C 00BEMOM MTUPAMUIBI

50. [Ipumenenne 00bEMOB. Beruncnenre pacCToOsTHUS 10 16.01
TIJIOCKOCTH

ol Konrpoabnas paéora "O0béM MHOrOrpaHHUKA" 21.01

52 HI/IJ‘II/IH)IpI/I‘-IeCKafI MTOBEPXHOCTh, 00pa3yrolue 21.01
IAJIAHIPUIECKON TTOBEPXHOCTH

53 Humunap. [psmoit kpyrosoit nunuuap. [1nomans 2301
MMOBEPXHOCTH UJIMH]IPA

54. Konndeckas moBepXHOCTh, 00pa3yroue KOHUIECKON 28.01
noBepxHoctu. Konyc

55, Ceuenune KOHyca MIOCKOCTHIO, MAPAJIIETBHOM 28.01
IJIOCKOCTH OCHOBAHUS

56. yCC‘l?HHHfI KoHyc. M300pakeHrne KOHYCOB U 3001
yCEeUEHHBIX KOHYCOB

57 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJTHOMN 04.02
MTOBEPXHOCTU KOHYCa

58. [Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOM 04.02
MMOBEPXHOCTU KOHYCa
CrepeoMeTpHuueckre 3aa4ui Ha JOKa3aTebCTBO U

59. BBIYKCIIEHHE, TIOCTPOCHUEM CEUYEHHH IIUITHH/IPA, 06.02
KOHYyca

60. CrepeomeTpuuecKkue 3aJ1a4u Ha 10Ka3aTeNbCTBO U 11.02

BBIYHCJICHUE, IOCTPOCHUCM Ce4YeHHI OUJInHApAa,




KOHyca

61. [puKnaaHbIe 3a/1a4M, CBA3AHHBIE C IUIHHAPOM 11.02
62. [puKnaaHbIe 3a1a4M, CBA3AHHBIE C LUIHHAPOM 13.02
63. Cdepa u map 18.02
64 [Tepeceuenue chepsl u mapa ¢ miockocTeio. Kacanue 18.02
' miapa u cdepsbl III0CKOCThI0. Bua n n3obpaxenue mapa '
65 [Tepeceuenue cdepsl u mapa ¢ mIockocTeo. Kacanme 20.02
mapa u cdepsl III0CKOCThI0. Bua n n3obpaxenue mapa
66. Vpasrenue chepsl. [nomans chepsl u €€ yacteit 25.02
67. CummMmerpus cepsl U mapa 25.02
CTepeoMeTpHYECKHE 3319 Ha JOKA3aTEbCTBO U
68. BBIYKCJIEHHUE, CBA3aHHBIE CO CEepoii U mapom, 27.02
HOCTPOECHHUEM MX CEYEHUH TIOCKOCTBIO
CrepeoMeTpHYECKUE 3a1aUM Ha I0KA3aTENbCTBO U
69. BBLIYKCIIEHHE, CBA3AHHEIE CO cepoil U mapom, 04.03
MOCTPOEHMEM MX CEYEHHH MIIOCKOCThIO
70. [MpuknagHeie 3a1auu, CBA3aHHBIE CO chEpoii U IapoM 04.03
71 [ToBTOpEHHE: OKPY)KHOCTh Ha IIOCKOCTH, BEIYUCIICHUS 06.03
' B OKPY>KHOCTH, CTAHIaPTHBIE MOA00Ms '
79 Paznuunble KOMOMHALMY TEJ BPAILCHHS U 11.03
' MHOTOIPAaHHUKOB '
73. 3azaun o Teme "Tena U MOBEPXHOCTH BpaleHus" 11.03
74. 3amaun 1o TeMe "Tesna U MOBEPXHOCTH BpalieHus" 13.03
75 O6béM nununaapa. Teopema 00 00bEME MPSIMOTO 18.03
' HUIMHAPA '
76 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO ONPEACTIEHHOTO 18.03
unTerpana. O0bEM KoHyca
77. ITnomram 6OKOBO# U MMOJHON TIOBEPXHOCTH KOHYyCa 20.03
TEPEOMETPUUECKHE 3a/1a4t, CBA3aHHEI
78, CrepeoMeTprYECcKUE 3a1auu, CBSI3 ec 03.04

BBIUHCIICHUEM 00BEMOB MUJIMHApPA, KOHYCa




79.

[puknaaneie 3agauun o Teme "OO0BEMBI U IIIOLIAN
noBepxHocTel Ten"

08.04

80.

O6bEM m1apa u mapoBoro cekropa. Teopema 06 00bEMe
mrapa. [Inomans chepsr. CrepeomeTpudeckue 3a/1a4u,
CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOB MIapa, IIapOBOTO
CerMEHTA U IAPOBOTO CEKTOpa

08.04

81.

[Tpuknagueie 3agaun mo teme "OOBEMBI TEN",
CBsI3aHHbBIE C 00BEMOM IIapa U MJIOMIA/IbI0 C(hEepHl.
CoOTHOIIEHUST MKy IUIOMIAISIMU TIOBEPXHOCTEH 1
00bEMaMu OJTOOHBIX TEI

10.04

82.

[Tono6Hble Tena B mpocTpaHcTBe. M3MeHnenne o0béma
npu nofo6un. CrepeoMeTpruuecKue 3a/1auu, CBsI3aHHbIE
C BBIYMCIIEHHEM 00BEMOB TEJI U IUIOIIAAEH
ITOBEPXHOCTEN

15.04

83.

KonTpoabHast padora "Ilnomaau noBepxXHoCcTH U
00bEéMBbI KPYIJIBIX T

15.04

84.

O6o06matomiee moBTopeHue 11 MOHITHIA 1 METOIOB

kypca reometpun 10—11 knaccoB, cucrematuszanus

3HaHuil: "[lapasienbHOCTh IPSAMBIX U TJIOCKOCTEN B
npocrpancrae"

17.04

85.

O6o06matomee moBTopeHue 11 MOHITHIA 1 METOIOB
kypca reomerpun 10—11 kiaccoB, cucremaTuszanus
3HaHuil: "BekTopsl B mpocTtpancTse"

22.04

86.

O6oO6matomee moBTopeHue 11 MOHITHIA B METOIOB
Kypca reomerpun 10—11 kitaccoB, cucteMarusanus
3HaHuil: "BekTopsl B nmpocTpaHcTre"

22.04

87.

O6oO6matomee moBTopeHue 11 MOHITHIA B METOIOB
Kypca reomerpun 10—11 kiaccoB, cucteMarusanus
3HaHuil: "O0beM MHOTOTrpaHHUKA"

24.04

88.

O6o6maromniee nopTopeHue 11 moHITHI U METOJOB
Kypca reometpun 10—11 kitaccoB, cucteMarusanus
3HaHui: "O0beM MHOTOTrpaHHUKA"

29.04




O6o6maromee noproperue 11 MOHITHI U METOOB
89 Kkypca reometpun 10—11 kitaccoB, cucteMmarusanus

' 3Hanuii: "Ilnomaan noBepxHOCTH U 00BEMBI KPYTIIBIX
Ten"

29.04

O6o6mraromee noproperne 11 MOHITHI U METOIOB
90 Kkypca reometpun 10—11 kitaccoB, cucteMatusaus

' 3HaHui: "[lnomany NOBepXHOCTH U 0OBEMBI KPYTJIBIX
Ten"

06.05

91 [ToBTOpEeHMEe, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUT

06.05

92. HToroBasi KOHTPOJILHasH pa6oTa

13.05

Hcropus pasBUTHs CTEpEOMETPHUM KaK HAYKH U €€ POJIb
93. B Pa3BUTHU COBPEMEHHBIX HHXKEHEPHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHI

13.05

Hcropus pasBUTHS CTEpEOMETPHUH KaK HAYKH U €€ POJIb
94. B Pa3BUTHUH COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

15.05

HcTopus pasBUTHS CTEPEOMETPUHU KaK HAYKH M €€ POJIb
95. B Pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U
KOMIILFOTEPHBIX TEXHOJIOTUH

20.05

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJlb
96. B Pa3BUTHUU COBPEMEHHBIX NH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

20.05

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ poJib
97. B Pa3BUTHUHU COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

22.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

97




6. YUEBHO-METOJUYECKOE OBECIEYEHUE OBPA30BATEJILHOIO
MMPOLIECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

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 : yueOHuMK [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
pexkoMeHmanuu K yaeounky. Kaura mns yaurens; M. «IIpocBemenney, 2023

3. 3uB bB.I. «Jwmaktnueckue warepuaysbl 1Mo TreoMerpum s 11 kmaccan; M.
«IIpocsemennen, 2023

4. byry3zoB B.®., I'mazkoB 10.A. «PabGoune terpamum mo reomerpun mis 11 kmaccay; M.
«IIpocsemennen, 2023

5. bamasa D.H. 'eomeTpusi: 3amaun Ha TOTOBBIX YepTekax Jis moarotoBku 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'omoGopoapko B.B. «CamocTosTenbHble W KOHTPOJIBHBIE PaOOTHI.
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 «SAKmace» https://www.yaklass.ru/

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

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

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

denepanbHbI HHCTUTYT NeJaroruueckux 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
3amecturens gupexTopa no YBP 3amecturens qupekropa no YBP
Hemunnosa Anuna Brnannmuposna Epemsin Kapune I'epmanosna
Toxnucano: 31.08.2024r. IMoxnucano: 31.08.2024r.
KpamnuuupopanHas nofnuce: KsamuduuupopanHas Moanuch:
40B360942F31E16FDBEABOE18DI6FASS 4E7BBD831EF31D995F5677F31BD2C4AQ

JOKYMEHT INIOAIIMCAH
SJIEKTPOHHOM TTOATHCHIO




MUWHUCTEPCTBO MNPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN

MuHuCTEpPCTBO 00111er0 M NPOo(ecCuoHATBLHOro odpa3oBanus PocToBckoii o01acTu
Ynpagsienue odpa3oBanus ropoaa PocroBa-na-/lony

MBOY "Jluuei Ne 13"

JIOKYMEHT MOJIMCAH YTBEPXJIEHO
el DJIEKTPOHHOM TTOATCHIO o
Jupexrop Aronosa M3abemna Kpukoposna I[HpeKTOp MBOy «HHHeH NQ 13»
[Toanucano: 31.08.2024r.
KBHHH(I)I/IL[I/I}‘)OBHHHEUI IIOAIINCH: H3a6eﬂﬂa KpI/IKOPOBHa AFOHOBa

00AF3C675BD255072DEACFB02E9A700339

ITpukaz Ne 406 ot «31» 08.2024r.

PABOYAS [IPOTPAMMA
(ID 4787425)

yueOHoro npeamera «I'eomerpus. Yriy0JieHHbIH YPOBEHb»
st 11 «b» kimacca cpegnero o0iero oopa3oBaHus

Ha 2024-2025 y4yeOHblii ro]1

CocraButens: CamconoBa Mpuna Jleonu10BHa,

YUUTCIIb MAaTCMAaTUKU

r. PocroB-Ha-/lony

2024



1. NOSACHUTEJIBHAS 3AITUCKA

['eomerpust sBiseTcs OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro oOIIero
0o0pa3oBaHus, TaKk Kak 00ecrieuuBaeT BO3MOKHOCTh U3Yy4UEHHUs AUCLHUILUINH €CTECTBEHHO-HAyYHOU
HAIPaBJIECHHOCTH U IPEIMETOB I'yMaHUTapHOTrO LuKiIa. IIOCKONBKY JIOTHYECKOE MBILIUIEHUE,
dopmupyeMoe IpH M3Y4EHUU OOYyYarOIMMHCS MOHATUHHBIX OCHOB TI'E€OMETpUHU, IIpU
JIOKa3aTeNbCTBE TEOPEM M IIOCTPOCHHMM LENOYKH JIOTMYECKHUX YTBEPKICHUH IIPU pELICHUU
FEOMETPUYECKHUX 3a/ad, YMEHHE BBIABUIaTh M OIPOBEPraTb TUIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOIO LUKJIA, B YaCTHOCTH (PU3MUECKUX
3a1ad.

Ilens ocBoeHus mporpaMMmsel yueOHoro kypca «l'eomerpusi» Ha yriyOJ€HHOM YpOBHE —
pa3sBUTHE MHIMBHyalbHBIX CIIOCOOHOCTEH OOy4aromuXcs NpH H3yYEHUM TIEOMEeTpUH, Kak
coCTaBJIAIOLIEH NpeaMmeTHON obOnactu «MaremaTnka W MHQOpPMAaTHKa» 4Yepe3 obecrieueHue
BO3MOXKHOCTH NPUOOpETEHHs] U HCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUU U
JecTBUH, crenn(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX Ul YCIEUIHOIO MpOo(ecCHOHAIbHOIO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMu Kypca Fr€OMeTpUHN Ha yriayOJ€HHOM YpOBHE, paCIIUPSIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

pacllUpeHue MPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYIbTYpbl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCBIBAaTL W H3Yy4aTb pas3HbIE  SBICHUS
OKpY’KaloIIero MHpa, 3HaHHE MOHATHHHOrO ammapara mo pasaeny «CrepeoMeTpus» yueOHOTo
Kypca reOMeTpHH;

(dbopmMHpoBaHHE YMEHMsI BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyld U YMEHHME HMX MPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B PEATbHOM MHpE
MHOT'OI'PAHHHUKH U TeJa BPALLEHUs, KOHCTPYUPOBATh N'€OMETPUUECKUE MOJIEIIH;

dbopmupoBaHue IIOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTH4YECKOI0 IIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMuUpOBaHHE MOHWMAaHHS POJM AKCMOMATUKU IpPH IMPOBEACHUHU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0KAa3aTEeIbCTB M AJTOPUTMOB pEILIEHHUS,
YMEHUS HX MPUMEHATb, IPOBOAUTH [JOKA3aTEIIbHBIC PACCYXKIEHUS B XOAE peLICHUs
CTEpEOMETPUYECKUX 337a4 M 3aJad C NPAaKTUYECKUM CoJepXKaHueM, (OopMHpOBaHUE
OpEeICTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAaHMM MAaTEeMaTHYECKHX
YTBEPKICHUM U POJIM AaKCUOMATHUKHU B IIPOBEIACHUU JEAYKTUBHBIX PACCYyKICHUN;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIbHOW aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUs, HHTEpEeCca K U3yYEHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW TPAaMOTHOCTH, pEJIEBAHTHOW TI'E€OMETPUHU: YMEHHS
pacrio3HaBaTh MpPOSBICHUS TEOMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B

peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHHUH JIPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJIECIMPOBAHUS PEATbHBIX CHUTYAllMd, HWCCIEAOBAHUS
MOCTPOCHHBIX MOJIEJICH, UHTEPIPETAIIH [TOJTYY€HHBIX PE3yIbTaTOB.

OCHOBHBIMHU COZIEp)KATEIPHBIMU JIMHUSIMU yueOHoro kypca «l'eomerpusi» B 10-11
kjaccax ABisAOTCS: «[IpsiMble M IIIOCKOCTH B MPOCTPAaHCTBE», «MHOrorpaHHuku», «Tena
BpallleHus», «BEeKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHHSI B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHUE «yMETh OINEPUPOBATH MOHATHSIMUN,
peJIeBaHTHBIMH T€OMETpUU Ha yriayOnéHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXATeNbHbIM JHHUSIM Yy4eOHOro Kypca, a (QOpMHUpOBaHUE JIOTUYECKUX YMEHUU
pacrpesieNiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M MO ToAaM OOyuYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ydbTaTaM  OCBOCHHS
@OenepasibHO pabouell MPOorpaMMsbl, pacrpeneiaEHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MNPHUHIHUIHUAIBHBIM BOIpocaM oOydaromuecs
oOpalaiiuch HEOJHOKpAaTHO. OTO IMO3BOJSIET OPraHU30BaTh OBJIAJCHUE TE€OMETPUUYECKUMU
MOHATUSIMA U HABBIKAMHU TIOCTIEIOBATEIbHO M IOCTYIMATENbHO, C COOJIIOJIEHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYI0 CHCTEMY TI'€OMETPHYECKHX
MpEeJICTaBICHU 00yJarouxcs, pacimupss u yrayosss e€, oOpa3ys mpoyHble MHOXKECTBEHHBIE
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3matk ycnoBus s nuddepeHnmanuy  00ydeHHs, TOCTPOSHUS WHAMBHUIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0OeclneyuTh YriayOn€HHOE M3yYyeHHUE TEOMETPUH  Kak
cocTaBisitolIeil yaeOHOro npeamera «MaremMaTukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YYEHUs MAaTeMaTHKH ¢ y4€TOM BBIOOpa
Oyaymeit nmpodeccun, obecrednBas NMPEeMCTBEHHOCTh MEXIY OOIIMM U MpOo(eCcCHOHAIBHBIM
o0Opa3oBaHHEM.

Ha u3yuenue yuyeGHOro kypca «l'eomerpus» Ha yriiyOin€HHOM ypoBHEe oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).

B cootBerctBumM ¢ YuebnbiM mtanom MBOVY «JIuneit Ne 13» (IIpukas ot 31.08.2024
Ne405) na 2024-2025 yuebHblil roJ Ha U3ydeHue naHHoro kypca B 2024-2025 yyeGHoM roay B
11 «b» kiacce orBogutcs 102 vaca (3 yaca B Heen0), Ha ocHoBaHuU KaneHaapHoro y4eOHOro
rpaduka MBOY «Jluneit Ne 13» na 2024-2025 yueOnsrii ron B 11 «by kimacce mpeaycMOTpeHO
98 yacoB, 4 Jaca CIUTaHHPOBAHBI 3a CUET OJIOUHOM Mo1aun y4yeOHOro MaTepuaa.

2. COAEP)KAHUE OBYYEHWUS

11 KJIACC
Tesa BpameHus

ITousTHs: OUIMHAPHUYCCKAasA IOBCPXHOCTHb, KOHHYECKasd ITOBCPXHOCTH, C(i)epI/I‘—IeCKaSI
MOBEPXHOCTh, OOpasyromue mnoBepxHocTed. Tena BpamieHHs:: LMIUHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacnosoxeHue cepbl U MIOCKOCTH, KacaTelbHasl MIIOCKOCTh K
cdepe. U300paxeHue Ten BpaleHus Ha miiockocTu. Pa3BépTka nununapa u konyca. CUMMeETpHs
ctheps! u mapa.



O06BEM. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 0O0BEME MPAMOYTOJIBHOTO
napajuienenunena u ciueactsuss u3 He€. OOBEM HpsIMONM M HAKJIOHHOM MNPU3MBI, LHIUHAPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOTro CErMeHTa.

KomOunanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B LHJIMHAD,
onucaHHas okoisio IpumHApa. [lepeceyenne cdeprl u mapa ¢ miaockocteio. Kacanue miapa u
cdepbl IOCKOCThIO. [IoHATHE MHOTOTpaHHUKA, OIMCAHHOTO 0KOJIO chepsl, chepbl, BIUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPaIlCHHUS.

[Inomane mMoBepXHOCTH LMIMHApA, KOHYca, Iuiomans chepsl u e€ yacteil. [logobue B
npoctpanctBe. OrHomieHue 0O0BEMOB, IUIOMIAZEH MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonolus, romorerus. PemieHuwe 3agad Ha IUIOCKOCTH C HUCIHOJIb30BaHHUEM
CTEpPEOMETPUUYECKIX METOJIOB.

[TocTpoeHne ceuyeHUl MHOTOTPAHHUKOB W TeJd BpallleHUSA: CEUEHUs MHIMHApA
(mapannenbHO M TEPHIEHANKYISPHO OCH), CEUYEHUs KOHyca (mapajulelibHble OCHOBAaHUIO H
MPOXOJSIINE Yepe3 BEpIINHY), CEYCHHs IIapa, METOJbI MMOCTPOCHHS CEYEHHIl: METOH CIeOB,
METO]] BHYTPEHHETO MPOSKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TIOCKOCTH.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu HaJl BeKTopaMu. BeKTopHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOTO YMHOXXeHHUA. [IpsiMoyronbHas cucTtemMa KOOpAMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBINM METOA MpU
pEeIIeHNN T€OMETPUUYECKUX 3a/1a4.

JBu:KEeHUS B IPOCTPAHCTBE

JBuxenust mpocTpaHcTBa. OtoOpakeHus. JIBuwkeHuss M paBeHCTBO ¢uryp. OOmue
CBOICTBa JABIKEHUW. BUIbI ABM)KEHUN: MapanienbHBIA MEpPeHOC, HEHTpajdbHas CUMMETpUS,
3epKalibHasi CHMMETpHsI, TOBOPOT BOKPYT mpsiMoil. [IpeobpazoBanus mogodus. [Ipsmas u chepa
Oiinepa.

3. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPUS» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O
OBLIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATbHI
1) rpaxaanckoe BoCIMTaHUE:
c(OPMHPOBAHHOCTh T'PAXKIAHCKOM MO3UIUN O00YYarOIIErocsi Kak aKTHBHOI'O U OTBETCTBEHHOI'O
yjeHa  poccuiickoro  oOmiecTBa,  NpEACTaBICHHE O  MaTeMaTHYeCKMX  OCHOBAx
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NpOLEAYp TIpa’kJaHCKOro oOliecTBa
(BBIOOPBI, OMPOCHI M APYroe), yMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMU HHCTHUTYTaMHU B
COOTBETCTBUH € UX (DYHKIMSIMU U Ha3HAUCHUEM;
2) naTpuoTHYECKOE BOCIIMTAHHE:
c(OPMHUPOBAHHOCTh POCCUHCKONW Tpa)KAAHCKOM HWAEHTHYHOCTH, YBaXEHHMS K IMPOILUIOMY U
HACTOALEMY POCCHIICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTHKEHHSIM POCCUHCKHX
MaTEMAaTUKOB M POCCUHCKOM MaTeMaTH4eCKOW IIKOJIbI, MCIOJb30BAaHUE 3THUX JIOCTHIKEHUH B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;
3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:



OCO3HAHWE TYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapojna, cHOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, dTUYECKOTO TOBEICHHMS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHHUEM JIOCTHKEHUHN
HAayKd W JCSITEIBHOCTBIO YYEHOTO, OCO3HAHHME JMYHOTO BKJIAJa B TOCTPOCHHE YCTOMYHBOTO
Oynyuiero;

4) acTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHH, PaCCYKIECHHUW, BOCIPUUMYMBOCT K MaTEMaTHYECKUM acIeKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA,

5) puzunveckoe BocnuTaHHUE:

c(hOpMUPOBAHHOCTh YMEHUS TPHUMEHATh MaTEMaTHYECKHUE 3HAHHMS B HMHTEpecax 3J0POBOTO U
Oe3zomacHoro o0Opasza JKWM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (u3nueckas aKTUBHOCTB),
($U3HYECKOE COBEPIIICHCTBOBAHUE MTPH 3aHITHAX CIIOPTUBHO-030POBUTEIBHOM JIEATEILHOCTBIO,
6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HaHUE IEHHOCTH TPYAOIIOOMs, MHTEpPeC K pa3IuyHbIM chepam
npoecCHOHANBHOM AESTeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccud © pealn30BBHIBATH COOCTBEHHBIC
JKU3HEHHBbIE TUJIaHbI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCcKoMy OOpa3oBaHUIO U
€aM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PELICHUH
MPaKTUYECKHX 33J1a4 MaTEMaTHYECKON HAIlPaBJICHHOCTH;

7) 3K0JIOrHYeCKOoe BOCTIUTAHHE:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUECKOM  KYyIbTYpbl, T[OHHUMAaHHE  BIHUSHHUS  COLMAJIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpefbl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKpY>Kalollel cpelibl, MIaHupOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH MW OOLIECTBEHHOW TMPAKTUKH, TOHUMAaHHUE MaTeMaTUYeCKON HayKu Kak cgepbl
YeJIOBEUECKON JIEATEIbHOCTH, HTANOB €€ Pa3BUTUS M 3HAYMMOCTH JJI Pa3BUTHUS LIMBUIM3ALUH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKU U MaTeMaTHUYECKOUN KyJIbTYpPOM KaK CpeJICTBOM IO3HAHUS MHUPA,
TOTOBHOCTb OCYUIECTBJISATH MPOEKTHYIO U MCCIEI0BATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B IpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3zoBble JlornUecKkue eiCcTBUSA:

BBISIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYITUPOBATH OMpEACNeHUs TOHSATHUH,
YCTaHABIMBATh CYIIECTBEHHBI TpPHU3HAK KIAacCU(PUKALMUA, OCHOBAaHUSA [UIsi 0000IIeHUs u
CpaBHEHHUS, KPUTEPUHU MTPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHpPOBATh U MPEOOpPa3OBHIBATH CYKICHUS: YTBEPIUTEIbHBIE W

OTpULATCIIbHBIC, CINHUYHBIC, HACTHBIC 1 O6H_[I/I€, YCJIOBHBIC;



BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JNaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, TMpeasiaraTb KpPUTEPUU JUIS  BBIABICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPECUHIA;

JIeNIaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIIOYeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPIKICHUU (IIpsMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMI0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEDPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus YydeOHOM 3afgaud (CpaBHMBATh HECKOJIbKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOoyiee MOAXOMAUIMM € Y4ETOM CaMOCTOSITENIBHO BBIJIEICHHBIX
KPUTEPHUEB).

Bba3zoBble uccienoBareibckne 1eiCTBUS:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATENLCKUNM HHCTPYMEHT MO3HaHUs, (OPMYyIUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpolieMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOAWTH CAMOCTOSITENIFHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHMYeCKOro OOBEKTa, SBIEHUS, IPOIIECCAa, BBISIBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENbHO (OPMYIUPOBATH 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO
HaAOII0/ICHUS, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH JeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOAUMBIX U OTBETa Ha BOIPOC U IS
pELIeHMs 3a1a4H;

BbIOMpaTh MHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATH MH(POPMAIHMIO PA3IMYHBIX BHIOB U  (QOpM
MPEICTaBJICHHUS,

CTPYKTypupOBaTh  WHGOpPMAIUIO, TPEACTaBIATH €€ B  Pa3IUYHBIX  Qopmax,
WLTIOCTPUPOBATH TpaduuecKH;

OIICHUBATh HAAE&KHOCT, WHGOPMAIMK 1O CaMOCTOSTENBHO C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA
Oo0menne:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISAMHU
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKD TOYKY 3PEHHUS B YCTHBIX U NMHCHMEHHBIX
TEeKCTaX, JaBaTh IMOSICHEHUS 110 XOJy pEHIeHUs 3aJayd, KOMMEHTUPOBAaTh MOJYy4YEHHBIN
pe3ynbTart;

B XOJIe OOCYXICHHsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYXIaeMOU TeMbI, MPOOIEMBbl,
perraemMoi 3aJauM, BbICKA3bIBaTh WJIEW, HAICJICHHBbIE HA MOUCK PEIIEHUs, COMOCTABISATH CBOU



CYXJIEHUS C CYKICHUSAMH JPYTrUX Y4YaCTHUKOB JAMANora, oOHapyKMBaTh Pa3jIM4Me U CXOJCTBO
HO3ULIUH, B KOPPEKTHOU opme (HOpMyIHUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

IPEACTaBIATh PE3yJIbTaThl PEIeHHs 3a7ayd, SKCIEPUMEHTa, HCCIENOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHMS € Y4€TOM 3ajJad Mpe3eHTaluu |
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3alauyd, BbIOMpaATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapUaHThI pPEIICHUH ¢ y4éTOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, JMOLIMOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBbIKAMU [103HABATEJIbHON peQuIeKCUU KaK OCO3HAHUs COBEpIIAEMBbIX JeHCTBUI
U MBICIIUTENIBHBIX IPOLIECCOB, HUX pe3yJabTaToB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PEeLIeHNUs: MaTeMaTHUECKON 3a/jauu;

HpPEBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPH PEIIEHUM 3a/laud, BHOCUTb
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JaHHbBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBME pe3yibTaTa LEIM M  YCIOBHSIM, OOBSICHATH HPUYMHbI
JOCTMDKEHUSI WM HEIOCTHXKEHMsI pe3ysbTaTOB JESTEIbHOCTH, HAXOAUTh OIIMOKY, /aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M MHIUBUAYaJbHOU pabOTHI IpU
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JeSTEIbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniaTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIAaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYpPMbI» U WHBIE), BBIMNOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaThb KAayeCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

NPEJMETHBIE PE3YJIbTATbBI

K konmy 11 ki1acca o0yyaromuiicss HAy4YUTCS:

e CcBOOOJHO ONEpPUPOBATH MOHATHSMH, CBA3AHHBIMH C LWJIMHAPUYECKON, KOHUYECKOW H
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI OTyUEHUS;

®  ONEpUPOBATh MOHATUSIMH, CBA3aHHBIMU C TEJIaMU BPALICHUS: IWINHAPOM, KOHYCOM, chepoit
U [IapOM;

e pacrno3HaBaTh Teja BpauleHHs (UWIMHIpP, KOHYC, cdepa U map) U OOBSICHATH CIIOCOOBI
MOJIyYEHHUs Tell BPaIlleHUs;

e KiaccuuIUpOBaTh B3aUMHOE PACIIONOKEHHE C(ephl U TNIOCKOCTH;

®  BBHIUMCIIATH BEJIWYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpallleHUs, 00BEMBI U IUIOLIaIU
MOBEPXHOCTE MHOTOTPAaHHUKOB M TEJl BpAIllEHUs, TEOMETPUUECKUX TEJI ¢ MPUMEHEHHUEM

dopmy;



CBOOOIHO OMEpPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIIMSIMH TENl BpallleHUs |
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BOIUCAHHBIN B chepy U onucaHHbId 0Koj0 chepsl, chepa,
BIIMCAHHAs! B MHOTOI'PAHHMK WJIM TEJIO BPAILLICHHUS;

BBIUHCIISATH COOTHOIICHHS MEX/TY TUIOIIAIMU TTIOBEPXHOCTEH M 00bEMaMHU TTOIOOHBIX TET,
n300paxarb u3ydaemble (GUTYPBHI, BHIMOIHATH (BHIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPALCHHUS;
U3BJIEKATh, WHTEPIPETHPOBATh M MPEoOpa3oBBIBATh MH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpHUSCKUX PUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSTH OIl€palliy HaJl BEKTOpaMHu;

3a/1aBaTh MNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;

pelarb TeOMETPUYECKUE 3a/1a4ul Ha BBIYMCIICHHE YIJIOB MEXKIY NPSAMBIMU U INIOCKOCTSMU,
BBIYHCIICHHE PACCTOSSHUM OT TOYKU /10 IJIOCKOCTH, B LIEJIOM, HA NMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOI'O METOJA IPH PEUICHUU;

CBOOOJIHO OIEPUPOBATh MOHATUSIMH, CBSI3AHHBIMU C JIBHDKCHHEM B IMPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIDKCHUIA,

BBITMIOJHATH N300paKCHHsI MHOTOTPAHHUKOB U TEJ BPAILEHUS NP NapajuieIbHOM IepeHoce,
LHEHTPAIbHOW CUMMETPHUH, 3€PKaJbHON CHUMMETPUM, IPU I[OBOPOTE BOKPYT MPSIMO,
npeoOpa3oBaHus OI00MS;

CTPOUTH CEYCHHUS MHOTOTPAHHUKOB M TEJ BPAIECHHUSA: CEUCHUS LWIMHJpa (TmapajiesbHO U
NEPIEHIUKYIIPHO OCH), CEUEHUs] KOHYyca (IapajulesibHble OCHOBAHHIO U MPOXOSAIINE Yepe3
BEpILMHY), CEYEHHUS 11apa;

UCIIOJIb30BaTh METOJbl TMOCTPOCHUS CEYEHWH: METOJ CJEIO0B, METOJ BHYTPEHHErO
MIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIEN MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHNUS,

MPUMEHATh TeOMETpUYecKkre (akThl [  PEIIeHUS CTEPEOMETPUUECKHX  3ajad,
MIPEANOIATAIOIINX HECKOJIBKO IIAaroB PEIICHUs, €CIU YCIOBUS MPUMEHEHHS 3a/1aHbl B SIBHOM
Y HesIBHOU (hopme;

pemiath 3aJaud  Ha JI0Ka3aTeNbCTBO MATEMAaTUYECKMX OTHOLIEHWH M HaxOXJEHUE
F€OMETPUUYECKHUX BEJINYUH;

MPUMEHATH MPOTPAMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI TPHU
PEIICHUH CTEPEOMETPUIECKUX 3a7aY;

MPUMEHSATH MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATH, aHAJIU3UPOBATH U OLICHUBATh
peanbHble CUTyallMU, MPUMEHSATH HU3YyYEHHbIE TMOHSTHUS, TEOPEMBI, CBOICTBAa B MPOIECCE
MOWCKA pEHIeHUs MaTeMaTU4ecku CHOPMYIUPOBAHHONW MPOOJIEMBI, MOIEIUPOBAThH
pealbHBIE CHUTYyallUd Ha SA3bIKE TE€OMETPUH, HCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
UCIIONIb30BAaHUEM TEOMETPUYECKUX TMOHATHH H TeopeM, ammapara aireOpbl, pemiaTh
MpaKTUYECKHE 3a7aul, CBSI3aHHbIE C HAXO0XKJACHHUEM Ir€OMETPUUECKUX BEIUYUH,;

UMETh TIPEJICTABIICHUS 00 OCHOBHBIX JTalax Pa3BUTHS TEOMETPHUHM KaK COCTaBHOM YacTH

¢dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



4. TEMATHYECKOE IINTAHUPOBAHUE

11 «b» KJIACC
Ne Kosuecrso uacos JaekTpoHHbIe (HU(pPOBHIE)
o/ HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl Beero | owtpoasubie  Mpaxruseckme 6pasoBaTeLHbIE pecypebI
padoTsI padoTsI

1. AHanmuTr4yeckast reoMeTpus 15 1
2. [ToBTOpenue, 00001IEHNE U CUCTEMATH3AIMS 3HAHU I 15 1
3. O0bEéM MHOTOTpAaHHUKA 17 1
4. Tena BpateHus 24 1
5. [Inomaau noBepxHOCTU U OOBEMBI KPYIJIBIX TEN 1
6. J{BrokeHus 1
7. [ToBTOpenue, 0000IICHNE U CUCTEMATH3AIMS 3HAHU I 13 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 98 7 0




5. HTOYPOYHOE IINIAHUPOBAHUE
11 «b» KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne T Hara uudposbie
€Ma ypoka Konrpoanunie = IIpakTudeckue
n/n P Bcero P P u3yuyeHusi oOpa3oBaTejbHbIE
padoTsI padoTsI
pecypcsl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa Ha 1 03.09
' IUIOCKOCTH U B IPOCTPAHCTBE" '
5 [ToBTOpenue Tems! "CkanspHoe MPOU3BEACHUE 1 05.09
' BEKTOpPOB"
3 [ToBTOpEeHUE TeMbl "Bbrunicienue yria Mexay 1 06.09
' BEKTOpPaMHU B IPOCTpAHCTBE"
4 [ToBTrOpenue Temsl "YpaBHEHUE TPAMOIL, MPOXOAALICH 1 10.09
' yepes JBe TOYKH" '
5 VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, YpaBHEHUE 1 12.09
' IUIOCKOCTH B OTPE3Kax '
6 VYpaBHeHUE JIOCKOCTH, HOPMaJlb, ypaBHEHUE 1 13.09
IJIOCKOCTH B OTPE3Kax
7. BekTopHOE MPOU3BEIEHIE 1 17.09
JInHenHbIE HEPAaBEHCTBA, TMHEWH
8. €iIHbIC HEPABEHCTBA, efHoe 1 19.09
MpOrpaMMHUpPOBaHUE
JInHenHbIE HEPAaBEHCTBA, TUHEWH
9, €iIHbIEC HEPABEHCTBA, efHoe 1 20.09
MpOTrpaMMHUPOBAHUE
10 AHaIMTUYECKHE METOBI PACUETA YIIIa MEXKIY 1 24.09
' OpSIMBIMH B MHOTOIPAaHHHKAX '
11 AHaJIUTUYECKHE METO/IbI pacy€Ta yria Mex1y 1 26.09
' TJIOCKOCTSIMH B MHOTOTPAaHHHKAX '
dopMya pacCTOSHUS OT TOYKH JI0 TUIOCKOCTHU B
12. PMYJIa P a 1 27.09
KOOpJIUHATaxX
Haxoxnenue paccTossHui OT TOUKHU 0 TIIOCKOCTH B
13. OKJIEHHE PaccTo OT TOYKH JI0 MJIOCKOC 1 01.10

KyOe




Haxoxnenne paccTossHUi OT TOUKHU 10 TIIOCKOCTH B

14. . 03.10
NPaBUIIBHOM MUPaMHIE

15. KOHTponbl?ﬂ padora ""AHaguTHYeCKast 04.10
reoMeTpus

16. CeueHust MHOTOIPAaHHHMKOB: CTAHIAPTHBIE 08.10
MHOTOTPaHHUKH

17. CeueHust MHOTOIPAaHHUKOB: METOJ] CIIEI0B 10.10

18. CeveHust MHOTOIPaHHHUKOB: CTaHJIAPTHBIE IVIOCKOCTH, 11.10
TepeceyeH s MPSMBIX M IIOCKOCTEN

19, [TapaienbHble TPSMBIE U TUIOCKOCTH: TAPAJLIENbHbIE 15.10
CeueHus

20. HapaJIJIeJ'ILPLIe IPSIMBIE ¥ TUIOCKOCTH: PaCUéT 1710
OTHOILEHHH

21 [TapasuienbHbIE NPSIMbIE M IIOCKOCTH: YIJIbI MEXKIY 18.10
CKPELIMBAOIIMMHUCS IPAMBIMH
[TeprieHAUKYIAPHBIE TPSIMBIE U TIOCKOCTH:

22. CTaHapTHBIE MAphl NEPICHANKYIIAPHBIX MIOCKOCTEH U 22.10
IPSIMBIX, CHMMETPHH MHOTOIPaHHHKOB

23 [TeprieHAUKYIISAPHBIE TIPSIMBIE U IIOCKOCTH: TEOPEMA O 2410
TpeX TMEPIEHNKYIISAPAX

o4, [TeprieHAMKYIAPHBIE TPSIMBIE M TIOCKOCTH: 25 10
BBIYKMCIIEHHS [JIMH B MHOIOTPaHHUKAX

o5 [ToBTOpEHHUE: TIONIAM MHOTOYTOJILHUKOB, (HOPMYJIbI 07.11
JUTSI TUTOIIA/IeH, COOOpakeHUs TTOT00us

26, [ToBTOpEHUE: TIONIAU MHOTOYTOJBHUKOB, (hOPMYJIbI 08.11
JUTSI TUTOTIA/IeH, COOOpakeHHs TTOT00us

27 [ToBTOpEHME: MIOMIAN MHOTOYTOJIbHUKOB, (hOPMYJIbI 12.11
JUTA TUIOIIAAEH, COOOpaKeH s T0100Ms
[oMma1 CeYeHni MHOTOTPAHHUKOB: TUIONIAIN

28. MOBEPXHOCTEN, pa3pe3anus Ha YacTH, COOOPaKEHU 14.11

noxoous




[lmomaau ceyeHrii MHOTOrpaHHUKOB: TUIOLIAIU

29. HOBEPXHOCTEN, paspe3aHus Ha YacTH, COOOPaKEHHsI 15.11
b 2
no100us
30 KonTtpouabnas pa6ora "IloBTopenue: 19.11
MHOTOTPAHHUKH, CEYeHHUs] MHOTOTPAHHUKOB'"

31 006bEM Tena. O0beM NPSIMOYTOIBLHOTO 2111
' napasuiesenuena '
37 3amaun 00 yaBOCHUHU Ky0a, 0 KBapaType Kyda; o 2211
' TPUCEKIIUH yIJIa '
33 CTepeoMeTPHYECKHE 3a/1aUH, CBA3AHHBIE C 00BEMOM 26.11

HPSIMOYTOJIBHOTO MapalIeNienuIiena
34 [puKIaaHbIE 3a/1a4K, CBA3AHHbIE C BHIYMCIICHUEM 2811
' 00BEMA MIPSIMOYTOJILHOTO MapajlieenuIea '
35. OO0BEM MPAMOiA IPU3MBI 29.11
36 CTepeoMeTpHYECKHE 3a/1aUH, CBA3AHHBIE C 03.12
' BBIYHCIICHUEM 00BEMOB TIPSIMO TIPH3MBI '
37 [IpuknanHele 3a1a4un, CBSI3aHHbIE C 00BEMOM MPSAMOI 05.12
' TPH3MBI '
38 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO ONPeAeIEHHOTO 06.12
' unTerpaia. O6bEM HAKIIOHHOM TPU3MBI '
39 Brruucnenune 00bEMOB TeN ¢ MOMOIIBIO OTPEIETEHHOTO 10.12
' unTerpaia. O6bEM MUpaMUIbI '
40 dopmyna 06béma upamusl. OTHOIIEHHE 00HEMOB 1212
' UpaMHK] ¢ OOIIUM yIIIOM '
a1 ®dopmyna 06béma upamuasl. OTHOIIEHHE 00HEMOB 13.12
' UpaMHK] ¢ OOIIUM yIIIOM '
42 CrepeomeTpruecKue 3aJa4u, CBsI3aHHBIE C 00BEMaMU 17.12
' HAKJIOHHOM TIPH3MBI '
43 CrepeoMeTpHUIECKHE 3a/1a4H, CBA3aHHbBIE C 00BEMaMu 19.12
' THPAMHTBI '
44, I[Npuknannbie 3aga4m 110 Teme "O6bEMBI TEN", 20.12




CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MTPU3MBI

[Tpuknaaneie 3agaun no reme "O6bEMBI TEN",

45. ; 24.12
CBsI3aHHBIE C 00BEMOM MHPAMMU/IbI
46 ITpumenenune o0bEMOB. Bbruncienue paccTostHUs 10 26.12
' IIOCKOCTH '
a7. Konrtpoabsnas pa6ora "O0bém MHOrorpananka" 27.12
WIMHJpUYECKas IOBEPXHOCTh, 00pa3yrouu
48. ecKas M10Be , 00 e 09.01
WIMHAPUIECKON MOBEPXHOCTH
49 Hunuuap. [psamoit kpyrosou nunueap. Inomans 10.01
' MOBEPXHOCTH LIWIUHIPA '
50 Konunyeckas noBepXxHOCTb, 00pa3yrolre KOHNYECKOM 14.01
' nosepxHoctu. Konyc '
e4eHHUe KOHyca MII0CKOCThIO, MapajuleabHON
5. © ’ 16.01
TUIOCKOCTH OCHOBaHUS
57 VYceuénnblil konyc. M300pakeHue KOHYCOB U 17.01
' yCEeYEHHBIX KOHYCOB '
53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM 21.01
' MOBEPXHOCTU KOHYyCa '
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM 2301
' MOBEPXHOCTU KOHYCa '
CrepeoMeTpryecKre 3aJjaul Ha JOKa3aTelbCTBO U
59. BBIYKCIIEHHE, TIOCTPOEHHUEM CEYEHHUI IIMITMHIpA, 24.01
KOHYyca
CrepeoMeTpHuyecKre 3aJjaui Ha JOKa3aTeIbCTBO U
56. BBIYHMCIICHHE, IOCTPOCHUEM CEUECHUN LUIMHIPA, 28.01
KOHYyca
S57. [IpuknanHble 3a1a4M, CBSI3aHHBIC C IHJIMHIPOM 30.01
58. [IpuKIagHbIE 3a1a49M, CBA3AHHEIE C IUITHHIPOM 31.01
59. Cdepa u map 04.02
60 [Tepeceuenue ceps! u mapa c miockocteto. Kacanue 06.02

mapa u cepbl TNIOCKOCThI0. By 1 n300paskeHue mapa




[Tepeceuenue cepsn! u mapa c miockocteo. Kacanue

61. 07.02
mapa u chepsl IIOCKOCTHI0. Bua u n3obpaxenue mapa
62. Vpasuenue chepsl. [Lomans chepsl u €€ yacteit 11.02
63. CummeTpus cepsl U mapa 13.02
CrepeoMeTpHUECKHUE 3a1auH Ha JJOKA3aTeNbCTBO M
64. BBIYKCIIEHHE, CBA3AHHBIE CO CPepoi U mapom, 14.02
IOCTPOEHHMEM HMX CEYEHMH IIIOCKOCTHIO
CrepeoMeTpHUECKHUE 3a1aUH Ha JOKAa3aTelbCTBO U
65. BBIYMCIIEHHE, CBA3AHHBIE CO CPEPOH U Imapom, 18.02
IIOCTPOEHHMEM HMX CEYEHMH IIIOCKOCTHIO
66. [IpuknagHble 3a1a4u, CBA3aHHBIE CO CepOii U Iapom 20.02
67 [ToBTOpEHHME: OKPYKHOCTH Ha INIOCKOCTH, BBIYUCIIEHUS 91.02
' B OKPY>KHOCTH, CTaHIaPTHBIE II0J00HS '
68 Pasnuunble KOMOMHALMY TEN BPAILEHHS U 95 02
' MHOTOTPaHHHUKOB '
69. 3amaun 1o Teme "Tena M MOBEPXHOCTU BpaleHus" 27.02
70. 3amaun 1o Teme "Tena U MOBEPXHOCTH BpaleHus" 28.02
71 KourpoJabnas padora "Tena n noBepXHOCTH 04.03
BpameHus'
72 O6béM umuHapa. Teopema 06 00bEME PSIMOTO 06.03
UJIMHIpA
73 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO ONPeAeIEHHOTO 07.03
unTerpana. O6bp€éM KoHyca
74. IToraau 6OKOBO# U MOJHOM MIOBEPXHOCTH KOHYyCa 11.03
75 CTepeoMeTpHYECKHE 3a/1aUH, CBA3AHHBIE C 13.03
BBIYMCIIEHHEM 00BEMOB IUIMHIPA, KOHYCA
76 [Tpuknagueie 3agaun mo Teme "OOBEMBI U TUTOITATN 14.03
' noBepxHocTeit Ten" '
77 O0béM 1rapa u mapoBoro cexkropa. Teopema 06 00bEME 18.03

mapa. [Imomane cheprr. CTepeomerpruueckue 3aaauu,




78.

CBSI3aHHBIE C BRIYHCIICHUEM 00BbEMOB TIIapa, MapoBOro
CerMeHTa M IIapOBOT0 CEKTOpa

[Tpuknagueie 3agaun o Teme "OO0BEMEBI TEN",
CBsI3aHHBIE ¢ 00BEMOM I1apa M IJIOMIAbI0 CPEpHI.
CoOOTHOIICHUS MEXTy TUIOIIAISIMH TIOBEPXHOCTEH 1
00BbEMaMHU MOTOOHBIX TEN

20.03

79.

80.

[TomoGHBIe Tena B mpocTpaHcTBe. M3MeHenue oobéma
npu nopo6un. CrepeoMeTpruuecKue 3a1auu, CBI3aHHbIC
C BbIUUCIIEHHEM 00BbEMOB TEJl U TIOMIACH
MOBEPXHOCTEH

KonTpoabHas padora "Iliiomaam noBepxXHOCTH U
00bEMBI KPYIJIBIX TeJ"

21.03

03.04

81.

82.

JBuxenust npocrpancTBa. OtoOpakenus. JBrxeHus u
paBeHCcTBO (puryp. OOue cBoKCTBA ABMKEHUN

Buapl n1BukeHUil: napauiesbHbIN IEPEHOC,
LIEHTpaJIbHAsl CHMMETPHUS, 3€pKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOI

04.04

08.04

83.
84.

ITpeoOpaszoBanus nogobus. Ipsmas u chepa Ditnepa

FCOMeTpI/ILIeCKI/Ie 3ala41 Ha MPUMCHCHUC ABHUKCHUA

10.04
11.04

85.

KonTtpoabsnas pa6ora "BexkTopsl B npocTpancrse"

15.04

86.

O6o6maromniee mopropenue 11 moHsITHII U METOIOB
Kkypca reomerpuu 10—11 kmaccoB, cuctemaTu3amus
3HaHui: "[lapannenbHOCTh NPSAMBIX U IUIOCKOCTEN B
IpocTpaHcTBe"

17.04

87.

O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "BekTopsl B mpocTpaHcTBe"

18.04

88.

O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTuzamus
3HaHui: "BekTopkl B mpocTpaHCcTBe"

22.04

89.

O6o0maromiee moBTopeHue 11 MOHITHIT 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTu3amus

24.04




3Hanuii: "O0beM MHOTOTpaHHHUKA"

90.

O6o06matomee moBropenue 11 moHATHI U METOOB
Kypca reometrpun 10—11 knaccoB, cucremaTusanus
3HaHuii: "O0beM MHOTOTpaHHHUKA"

25.04

91.

92.

O6o6matomee mopropenue 11 moHSITHII U METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTusanus
3HaHui: "[lo1many NoBEpXHOCTH U 0OBEMBI KPYTJIBIX
Ten"

O6o0maromee moBTopeHue 11 MOHITHI 1 METOIOB
Kypca reomerpuu 10—11 kiaccoB, cuctemaTu3amus
3HaHuii: "[lnomaay NoBepXHOCTH U 0OBEMBI KPYTIIBIX
Tea"

29.04

06.05

93.
94.

Hrorosasi kKoHTpoJIbHAsSI padoTa

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH

13.05
15.05

95.

96.

97.

98.

[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlUsT 3HAHUN

I/ICTOpI/IH Pa3BUTHA CTCPECOMCTPUUN KaK HAYKHU U eé POJib
B Pa3BUTHHU COBPEMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POIIb
B Pa3BUTUU COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

Hcropus pa3BuTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb
B Pa3BUTUU COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

16.05

20.05

22.05

23.05

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

98




6. YYEBHO-METOJIUWYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

I'eomerpusa, 10-11: yueOHuUK nans 00IIEOOpa30BaTENBHBIX YUpPEKACHUN: 0a30BBIA U
npoduibHbeid ypoBHu / [JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiies u np.] — M.:
[Ipocsemenue, 2023

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJISA

1. Teomerpus, 10-11: yueOHuUK 1t 00IIE0Opa30BATENbHBIX YUPEKACHUH : 0a30BBIA U
npoduinbHbid ypoBHU / [JI.C. ArtanacsH, B.®. byry3os, C.b. Kagomues u np.] — M. :
[Ipocsemenue, 2023

2. Caaksa C.M., byry3os B.®. «M3yuyenue reomerpun B 10-11 knaccax» Meronuueckue
pexomeHnanuu kK yueouuky. Kuura nns yaurens; M. «lIpocsemenue», 2023

3. 3uB b.I. «/lumakTudeckue wmartepuasibl mo TeoMmerpuu i 11 kmaccay; M.
«IIpocemienuey, 2023

4. byry3zoB B.®., I'mazkoB FO.A. «Paboune terpaau mo reomerpuu ans 11 xmacca»; M.
«IIpocemienuey, 2023

5. banasu O.H. 'eomerpus: 3aga4n Ha TOTOBBIX YepTexax i nmoarotoBku k EI'D: 10-11
knaccel; PoctoB H//1: denukc, 2023

6. PabunoBuy E.M. «3agmaunm u ympakHeHUs Ha TOTOBbIX ueprexax. 10-11 xmaccel.
I'eomerpusy»; «Mnekcay, 2023

7. Epmosa A.l, T'omob6opoasko B.B. «CamocTosiTenbHblE M KOHTPOJIbHBIE DPAaOOTHI.
I'eomerpus 10 knacey; «Mnekca», 2023

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
1. Engunas komwiekuuss OUQPOBBIX  00pa3oBaTelbHBIX  pecypcoB  http://school-
collection.edu.ru/

Poccuiickas snextponnas mkona (POII) https://resh.edu.ru/

WNuTtepakTiBHAsE 00pa3oBaTenbHask OHIAHH-TUIaTGopMa «Yum.py» https://uchi.ru/
OopazoBarenbHbIi mopran «AKmace» https://www.yaklass.ru/

OopazoBarenbHbiid nopran «Mudoypox» https://infourok.ru/

LlenTp onnaitH-o0y4enus «Doxcdopa» http://foxford.ru

Marematnueckue >Troasl https://etudes.ru/

denepanbHbI HHCTUTYT MEAaroruueckux uamepenuit http://www.fipi.ru

© oo N R WD

denepanbhblil mopran «Poccuiickoe odopasoBanue» http://www.edu.ru
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7. JIAICT ®PUKCUPOBAHUS U3SMEHEHU U JIONOJTHEHUI B PABOUEN

INPOI'PAMME

ama
6HeceHUs
u3MeHeHuil,
OONONIHEHUTL

Cooeporcanue

Cozcnacosanue c
3amecmumenem
oupexkmopa (noonuchw,
pacuwugppoexa noonucu,
oama)

Iloonuce
auua,
6éHecuezo
3anucoy




COI''TACOBAHO COI''TACOBAHO
ITpoTokon 3acenanuss METOANYECKOTO

cosera MBOY «Tuieit Ne 13 3amecTtuTens aupexkTopa o YBP
ot 31 aBrycra 2024 roma Nel Kapune I'epmanosna Epemsn
Anuna BragumuposHa Jlemunosa 31 aprycra 2024 rona
JNOKYMEHT IIOJNUCAH JOKYMEHT ITOJINCAH
SJIEKTPOHHOMU TIOANUCBIO DJIEKTPOHHOM MTOAMMUCHIO

3amecruTens aupekropa o YBP
JemunoBa Anaa BiagumupoBHa
[Moarmucano: 31.08.2024r.
KBanuduunpoBaHHast MOAMHCH:
40B360942F31E16FDBEABOE18DI6FAS88

3amecturens qupekropa no YBP

Epewmsn Kapune I'epmanoBHa

Toamucano: 31.08.2024r.
KsanupuumpoBaHHas MOAIKCH:
4E7BBD831EF31D995F5677F31BD2C4A0




