MHWHHUCTEPCTBO IMPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
JenaprameHnT oOpa3soBanusi Bosorojackoii odjactu
ynpasJjieHue o0pa3oBaHusi M3pum ropoaa Yepenosua
MYHHIIUIIATIbHOE ABTOHOMHOE 00111e00pa3oBaTe/ibHOEe YUpeKIeHue
«Oo0pa3oBarenbHbIi HeHTp Ne 11»

[IPUHATO

Ha 3aceJlaHNH NIe1arOTHIECKOTO
coBeta MAOY «O0pa3oBaresbHbIH
ueHTp Ne 11»

IIporokon Ne 01 ot «29» aBrycra
2024r

PABOYAJS ITPOI'PAMMA
(ID 2074113)

yueOHbId npeamer «I'eomerpus» (yriry0a¢éHHbIN YPOBEHD)

s yqamuxes 10 — 11 knaccos

Cpok peannzanuy nporpammsl — 2 roja

[Iporpammy paspabdotai:
Kucenesa E.B.,

Vuurtens MaTemMaTuka

UYepenosel

2024



HOACHUTEJBHASA 3AIINCKA

['eomerpust siBIIsIeTCSI OAHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CpeiHero ooriero oOpa3oBaHusi, Tak
Kak oOecreyrBaeT BO3MOXHOCTh H3YYEHHs JUCLUUIUIMH €CTECTBEHHO-HAyYHOW HAINpPaBICHHOCTH U
IIPEIMETOB I'yMaHUTApHOro HuKiIa. [I0CKOIBKY JOrnyeckoe MblluleHHe, GopMupyemMoe Mpu HU3y4eHUU
00y4aroIMUMUCs NOHATUMHBIX OCHOB I€OMETPUH, IPU JI0KA3aTEIbCTBE TEOPEM U IOCTPOEHUM LETIOYKH
JIOTHYECKUX YTBEP)KICHHH NPH pPEIICHUH T'eOMETPUYECKHX 3aj[ad, YMEHHE BBIIBHTaThb U OIPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJBb3YIOTCS IPU PELIEHUH 3a/ad E€CTECTBEHHO-HAyyHOro IMKJIa, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Iesnp ocBoeHMsI porpaMMbl yueOHOro kypca «l'eomeTpus» Ha yriyOJEéHHOM ypOBHE — pa3BUTHE
WH/IMBUIYAIBHBIX CIIOCOOHOCTEH OOy4Yaromuxcst MpPH H3YYEHUH TEOMETPUH, KaK COCTaBJISIOIIEH
npeaMeTHOM obnactu «MaTteMmaTuka U MHQOpMaTHKay yepe3 o0ecrieueHne BO3MOKHOCTH MTPUOOpETeHUs
U UCIMOJIb30BaHUs Oosiee TiTyOOKMX IeOMETPUUECKUX 3HAHUN M ACHCTBUM, cnenu(UUHBIX €OMEeTpUH, U
HEOOXOAUMBIX JJIsl YCHEIIHOro Npo(ecCHOHAIBHOrO 00pa3oBaHUs, CBA3AHHOIO C MHCIOJIb30BAHUEM
MaTEeMaTHKH.

[IpuopuTeTHBIMH 3aladyaMu Kypca TEOMETpPHHM Ha YIIIyOJEHHOM YPOBHE, PACIIUPSIOIMUMH |
YCUJIMBAIOIUMU Kypc 6a30BOTO YPOBHSI, SIBIISFOTCSL:

paclipeHre NpeCTaBIeHUs O TeOMETPUM KaK 4YacTH MHPOBOM KyJlbTypbl M (popMHpOBaHUE
OCO3HAaHUS B3aMMOCBS3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O  BaXHEWIINX
MaTeMaTHYECKUX MOJIEINISAX, IIO3BOJISIOIIMX OMUCHIBATh U M3Y4aTh pa3HbIE SIBICHUS OKPY)KAIOLIEro MUpa,
3HaHUe MOHATUIHHOIO anmnapara 1o pasjeny «CrepeoMerpus» yueOHOro Kypca reOMeTpUu;

¢dbopMHpOBaHHE YMEHHUS BIIAJETh OCHOBHBIMH IMOHATHUSMH O IPOCTPAHCTBEHHBIX (PUTypax M HX
OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeOpeM, (OPMYJI M yMEHHE HX INPHUMEHSATh, YMEHUS JOKa3bIBATh
TEOpeMbl U HaXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHHUs 3a/ay;

(dbopMHpoBaHHE YMEHUS paclO3HaBaTh HA YepTekKaxX, MOJEIAX U B peaJbHOM MUPE MHOTOTPAHHUKHU
U Tella BpallleHus, KOHCTPYHPOBATh FEOMETPUUECKHUE MOJIETH;

(¢bopMHpOBaHME TOHMMAHHS BO3MOKHOCTH aKCHOMAaTHYECKOIO IOCTPOEHUS MaTeMaTHYeCKUX
TeopHii, GopMUpOBaHHE TOHUMAHUS POJIM AKCHOMATHKH MPH MPOBEICHUN PACCYXKIECHUM;

¢dbopmMHpoBaHHE YMEHMS BJIAJETh METOAAMHU JI0OKA3aTEeNbCTB U aJTOPUTMOB PEUICHHUs, YMEHUS HX
MIPUMEHSTh, MPOBOJUThL JOKA3aTelbHbIE PACCYXJACHUS B XOJI€ PEIICHUS CTEPEOMETPHUYECKHX 3aJay U
3aJ1a4 C IPAaKTHUYECKUM COJepKaHheM, (OPMUPOBAaHUE MIPEICTABICHHS 0 HEOOXOJUMOCTHU J10KA3aTEeNbCTB
pu 00OCHOBAHWU MAaTEMAaTUYECKUX YTBEpPXKJIEHHH M pOJIM aKCHMOMATHUKU B MPOBEACHUU JI€AYKTHUBHBIX
pacCyKIeHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yJaromuxcs,
[T03HABATEIbHON AaKTMBHOCTH, HCCIIEOBATEIbCKUX YMEHHUI, KPUTHUUYHOCTH MBILIUIEHUS, HHTEpeca K
U3Y4YEHHIO T€OMETPUH;

¢dopmupoBanre (HyHKIMOHAIBLHON TPAMOTHOCTH, PEJICBAHTHOW M€OMETPUH: YMEHHs paclio3HaBaTh
MIPOSIBJICHUSI TEOMETPHUECKUX IOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEAIbHBIX >KU3HEHHBIX
CHUTyallUssX W TPH U3YYCHHH JAPYIHUX YYeOHBIX TPEAMETOB, TIPOSIBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, MOJAETUPOBAHUS pEaJTbHBIX CHUTYallMid, HCCIEIOBaHMS IOCTPOEHHBIX MOJIEINEH,
MHTEPIpPETalUU MOTYYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIEp>KaTeNbHBIMU JHHUAMU YydeOHoro kypca «l'eomerpusi» B 10-11 kimaccax
aBisArOTCs: «lIpsiMble U MIIOCKOCTH B MPOCTpaHCTBe», «MHororpanHukny, «Tena BpameHus», «BekTopsl
1 KOOPAMHATHI B IPOCTPAHCTBEY, «JIBUKEHHS B IPOCTPAHCTBEM.

CohopmynmupoBannoe Bo @DPI'OC COO T1peGoBaHME «yMETh ONEPUPOBATH MOHATHIMUY,
peNeBaHTHBIMU T€OMETPUH Ha YriayOn€HHOM ypoBHe oOydeHus B 10—11 kmaccaX, OTHOCHTCS KO BCEM
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COJIEp KATENBbHBIM JIMHUSIM Y4e€OHOro Kypca, a (popMHUpOBaHUE JIOTMYECKUX YMEHHMH paclpenensercs: He
TOJBKO TIO COZEp)KATENbHBIM JIMHUSAM, HO M 1o roxaMm oOydeHus. Copepkanue oOpa3oBaHus,
COOTBETCTBYIOILIIeE MPEIMETHBIM pe3yibTaraM ocBoeHuss @enepanbHoii  paboueil mporpamwmsl,
pacrpeieI€HHBIM 110 ToAaM 00Yy4eHUs, CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
IPUHLIUINAIBHBIM BOIIpOCcaM oOydaroIuecs: o0paliaiich HEOJHOKPATHO. DTO MO3BOJISET OPraHU30BaTh
OBJIAJICHUE TEOMETPUUYECKUMHU NOHATUAMU M HaBbIKAMM IIOCJIEIOBATEIbHO U IIOCTYNATEIbHO, C
COOJIIOJICHMEM TIPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY
IEeOMETPUUECKUX IPEJCTaBICHUM oOydaromuxcs, pacmupsas M yriyonsas e€, oOpa3ys NpoyHbIe
MHOKECTBEHHBIE CBSA3H.

[lepexona K U3y4EHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3math  ycinoBus i auddepeHmuanud  00y4eHHs, OCTPOCHHS  WHAMBHIYaTbHBIX
0o0pa3oBaTeNbHBIX MPOrpaMM, OOECHEeUUTh YIIyOJNEHHOE H3YyYEeHHE TIE€OMETPUU KaK COCTaBIIAIOLIECH
yuebHoro npeamMera «MaremaTukay;

MOJITOTOBUTH O0YYAIOLINXCS K MPOJOJKCHUIO N3YYSHHsST MAaTeMaTUKU C y4€TOM BbIOOpa Oyyiieit
npodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MKy OOIITUM | PO eCCHOHATBHBIM 00pa30BaHUEM.

Ha usyuenue yue6HOro kypca «I'eomerpusi» Ha yriayOonéHHoMm ypoBHe oTBoautcsa 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HEICIIO).

COILEPKXAHUE OBYUYEHUA

10 KVIACC

IIpsimble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MpOCTpaHcTBO. [lonatue 006
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anmHOe pacronokeHue MNpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUEC, MapajUlelIbHbIE U
ckpeuuBaromuecss npsimble. [Ilpu3Haku ckpemuBaronxcss OpsMbIX. [lapannenbHOCTh TPSMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapaJUieIbHbIE MPSMbIE B MPOCTPAHCTBE, MAPALICIBHOCTh TPEX MPSIMBIX,
napajuleIbHOCTh MPAMOM U IUIocKOCTH. [lapannenbHoe U LIEeHTpalbHOE MPOEKTUPOBAaHUE, N300pakeHNE
¢uryp. OCHOBHBIE CBOMCTBa MapajieIbHOTO MpoeKkTHupoBaHus. M3o0paxkeHue ¢Guryp B mapaijieibHON
MPOEKIMU. YTIJIbl C COHAIIPABICHHBIMU CTOPOHAMH, YIOJl MEXAY MNPSIMBIMA B IIPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEH: TapasuiesibHbIE TUIOCKOCTH, CBOWCTBA NapaUICNIbHBIX IIOCKOCTEM.
[Ipocreiimne npocTpaHCTBEHHbIE (UIYpPHl Ha IUIOCKOCTH: TETPadJp, MNapajulesienunesa, MOCTPOCHHE
CCYCHMUII.

[leprieHAMKYAAPHOCT MNPSAMOM M IUIOCKOCTU: MNEPHEHAUKYISPHBIE MpsSMbIE B IPOCTPAHCTBE,
NpsAMbIE€ MApaUIENbHbIE U MEPIECHINKYJSIPHBIE K INIOCKOCTH, MPU3HAK MEPIECHINKYISIPHOCTH MPSIMON U
IJIOCKOCTH, TEOpEMa O MPSIMOM NEPHEHAMKYJISIPHON IIOCKOCTH. OpTOrOHaJIBHOE NPOEKTHPOBAHUE.
[lepieHAMKYISAp YW HAKIJIOHHBIE: PACCTOSAHUE OT TOYKHU JIO IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
IUIOCKOCTH, TPOEKIUs (GUTYpBl Ha TUIOCKOCTh. [lepHeHAUKYISIPHOCTh IUIOCKOCTEH: MpH3HAK
MEePIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopemMa o TpEX nepneHauKyIspax.

VYTriael B IPOCTPAHCTBE: Yo MEXKAY MPSIMON M TJIOCKOCTBIO, IBYTPAHHBIA YroJl, JUHEHHBIA yroj
JIBYTpaHHOro yria. TpéxrpaHHbli U MHOrOrpaHHble yriabl. CBOMCTBA IJIOCKMX YIJIOB MHOTOTPAHHOIO
yria. CBOICTBa IUIOCKUX U JABYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB JIJIsi
TPEXTPAHHOIO yIJIA.

MHOrorpaHHUKHU

Buabl MHOrorpaHHuUKoOB, pa3BEpTka MHOrorpaHHuka. Ilpusma: Nn-yronapHas mnpusma, npsmas u
HaKJIOHHAs TPHU3MBI, OOKOBas W TMOJHAs MOBEPXHOCTh Mpu3MbL. [lapamnenenumen, MpsMOYTOIbHBIN
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napajuiesienunen] M ero cpoicTBa. Kparwailime myTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema
Oinepa. [IpoctpancrBennas teopema Iludaropa. Ilupammpa: n-yronmpHas mupamua, MpaBUIIbHAS U
yceu€HHas nupamuibl. CBoicTBa péOep M OOKOBBIX TpaHeW MNpaBWIbHOW mHpamuibl. [IpaBUibHBIC
MHOTOTPaHHUKU: IIPABWIBHAS IIPU3Ma U IPAaBHIIbHAS NIUPAMUJIA, IIPABUIIbHAS TPEYroJIbHAs NUpaMHUAa U
IpaBUIIbHBIN TeTpa’np, KyO. IlpeacraBieHne o nmpaBUIbHBIX MHOTOIPaHHMKAX: OKTadAp, NOJCKa’ap U
HKOCasp.

Bbruuciienue 37€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans OGokoBoi
IIOBEPXHOCTU M IOJHOH MOBEPXHOCTH MPSAMOW MpPHU3MBbI, IUIOLIAJb OCHOBaHWM, TeopemMa O OOKOBOH
MIOBEPXHOCTU MpsAMOM mnpu3Mbl. [lnomans OOKOBONM MOBEPXHOCTH W IOBEPXHOCTH IPABUIIBLHOMN
IIApaMU/Ibl, TEOpPEMA O IJIOMAAU YCEUEHHON TUPaMU/IBI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHl CHMMETPUH NTPaBUIIbHBIX MHOTOIPaHHUKOB. CUMMETpUS B
IIPAaBWJIBHOM MHOTOIPAHHHMKE: CHMMETPHS Iapajulelielue]a, CHMMETPUS IIPAaBHIBHBIX IIPU3M,
CUMMETPUS IPABWIBHOM MUPAMUJBI.

BekTophl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABIICHHBIE W NPOTUBOIIOJIOKHO HAIPABJIEHHBIE BEKTOpBL. PaBEHCTBO BEKTOPOB.
JIeWCTBYSI C BEKTOpAaMU: CJIOXKEHUE M BBIUMTAHHE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXCHHE
BeKTOpa Ha yucio. CBoicTBa cilokeHUs BeKTOpoB. CBOICTBAa YMHOKEHHUS BekTOopa Ha uucio. [lonsrue
KOMIUIaHapHble BeKTOpbl. [Ipm3Hak koMImiaHapHocTH TpEX BekTopoB. [IpaBmiio mapawienenurena.
Teopema 0 pa3okeHMH BEKTOpa IO TPEM HEKOMILIAaHApHBIM BekTopaMm. [IpsMoyronpHas cucrema
koopauHat B npocTtpaHcTBe. KoopamHatel Bekropa. CBA3b MeEXAY KOOpPAMHATAMU BEKTOpa H
KOOpJAMHATaMM TOYEK. YTOJ] MeXAy BekTopamu. CKalspHOE IPOU3BEAECHUE BEKTOPOB.

11 KIIACC

Tena Bpalenus

[ToHATHS: MUIMHAPHYECKAs TTOBEPXHOCTh, KOHUYECKAsl MMOBEPXHOCTh, chepryecKasi IOBEPXHOCTb,
oOpasyromue mnoBepxHocTed. Tenma BpalleHMs: IMJIMHAP, KOHYC, YCEU€HHBIH KOHYC, cdepa, miap.
B3anMHoe pacnonoxeHue cdepbl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cepe. M3o0pakeHue ten
BpallleHUs Ha TIOCKOCTH. Pa3BépTka unianHapa u konyca. CuMmmMerpust cepsl U mapa.

O6béM. OcHoBHble cBolicTBa 00bEMOB Ten. Teopema 00 o00BEME MNPAMOYTOJIBHOTO
napajenenunena u cieAactsus u3 He€. O0bEM NpsMON U HAKJIOHHOW MPU3MBI, LIUIUHIPA, TUPAMUJIBl U
KoHyca. O0BEM 1mapa U MapoBOro CErMEeHTA.

KomOuHanmu Tenm BpalieHUuss W MHOTOTpaHHUKOB. [Ipu3ma, BHmcaHHas B IMIIMHAP, OIMCAHHAS
okoiyo mmiMHIpa. Ilepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u cgepbl MI0CKOCTHIO.
[ToHATHE MHOTOTrpaHHUKA, OMMCAHHOTO OKOJO Cdepshl, cepbl, BIUCAHHOW B MHOTOIPAaHHMK WJIM TEJIO
BpallleHHs.

[Inomank MOBEPXHOCTH UMIMHApA, KOHYca, Iutomans chepsl u e€ dyacreid. Ilomobue B
npoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIONIAJIEH MOBEpXHOCTEM Momo0HBIX ¢uryp. IIpeobpasoBanue
nojio0usi, romoteTus. Perenue 3a1a4 Ha MIIOCKOCTH € MCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHne ceyeHMii MHOTOTPAHHHUKOB M TeJ BpAILCHHs: CeUeHHs IWIMHApa (HapajjiebHO U
MEPIEeHIUKYJIIPHO OCH), CeYeHHs] KOHYyca (MapaieldbHbleé OCHOBAHUIO U MPOXOJAIINE Yepe3 BEPIIUHY),
CeUeHHsl Iapa, METOJBl IMOCTPOSHUS CEUSHH: METOJ CJIEeIOB, METOJ BHYTPEHHETO MPOEKTHPOBAHUS,
METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Omnepanuu HaJ BEKTOpaMu. BeEKTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOKeHUs. [IpsiMoyronbHas cucteMa KOOpAWHAT B MpocTpaHcTBe. KoopauHaTer



BekTOopa. PasmokeHue BekTopa 10 Oasucy. KoopauHATHO-BEKTOPHBIA METOJ TPH PEIICHHUH
reOMETPUUECKUX 3a7au.

JBHKEeHHS B IPOCTPAHCTBE

JBxenus mpoctpancTBa. OtoOpaxkeHus. JIBukeHus M paBeHCTBO ¢uryp. OOmme cBOiCTBa
IBUKEHUM. Buabl [BWKEHUI: mapalyleNibHbI MEpeHoC, UEeHTpaldbHAas CHUMMETpPHs, 3epKalbHas
CUMMETpUs, IOBOPOT BOKPYT IpsiMoii. [IpeoOpazoBanus moxobus. [lpsmas u cdepa Ditnepa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpakaanckoe BoclnuTaHHe:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TO3MIMH OOYYArOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOIO
qJIecHa POCCHUUCKOTO OOINECTBA, MPEICTABICHHE O MAaTeMaTUYSCKUX OCHOBaX (YyHKIIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUM, NPOLEAYyp TPakIaHCKOro oOIiecTBa (BBHIOOPHI, OMPOCHI U JIpyroe),
YMEHHE B3aWMOJICUCTBOBATh C COIHUAIBHBIMU HHCTUTYTAMH B COOTBETCTBHHM C HUX (QYHKIUSMHU U
Ha3HAYCHHEM;

2) naTpuoTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh POCCHUICKON TPakIaHCKON HWIACHTUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HaCTOSILIEMY POCCUMCKOM MaTeMaTWKH, LIEHHOCTHOE OTHOIIEHHE K JIOCTUKEHUSM pPOCCUHCKHUX
MAaTeMaTUKOB M POCCHUMCKOM MATEMaTUYECKON WIKOJbI, MUCIOJb30BAaHUE ATHUX JIOCTHXKEHHN B JIPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH pOCCHUIMCKOTO Hapoja, CHOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO TMOBEJEHHUS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM IOCTI)KCHHN HayKu U
NeSTEeILHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3cTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYasg 3CTETHKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEW,
00BEKTOB, 3a/1a4, pelIeHUuH, pacCyKI€HUI, BOCIPUUMUYUBOCTh K MATEMAaTHYECKUM acCleKTaM Pa3InIHbIX
BHJIOB UCKYCCTBA,

5) pusuyeckoe BocnuTaAHME:

c(OpPMUPOBAHHOCTh YMEHHUS MPHUMEHATH MaTeMaTHUYeCKHe 3HaHWsS B HMHTEpecax 3J0pPOBOTO M
Oe3omacHOro obOpasza KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0pOBBIO (30pOBOE MHUTAHHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATUH M OTIbIXa, peryisipHas ¢uznueckas akTUBHOCTb), (pusmueckoe
COBEPILIEHCTBOBAHUE MPH 3aHATUAX CIIOPTUBHO-03JOPOBUTENBLHOMN JESITEIBHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYAOIIOOWs, HWHTEpEC K pas3audHbiM cdepam
poeCCUOHATBHON JIEATETLHOCTH, CBI3aHHBIM C MATEMATUKOMN M €€ MPUIIOKCHUSIMHU, YMEHHE COBEPIIATh
OCO3HAHHBIM BBIOOp Oyayiied mnpodeccur €W Pealn30BBIBATH COOCTBEHHBIE JKU3HEHHBIE TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMAaTHUYECKOMY OOpa3OBaHUIO M CaMOOOPa30BaHHUIO HA MPOTSKEHHUH
BCEH JKM3HHW, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHHH MPAKTHYECKUX 3aJad MaTEeMaTHYECKOH
HaIpaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:



c(OPMHUPOBAHHOCTh IKOJOTUYCCKOW KYJIbTYphI, IOHUMAHUE BIMSHHS COIUATBHO-IKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHME NPHUPOJHON W COIUAIBHON Cpelibl, OCO3HAHHWE TIO00ATBHOTO XapakTepa
IKOJIOTHYECKUX TPOOJIeM, OPHEHTAllMS Ha TPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUM 7S peuieHus 3a7ad B
00J1acTH OKpYy’KaroIel cpejpl, IJIaHUPOBAHUE MOCTYIKOB M OIICHKH WX BO3MOXKHBIX IOCICIACTBHMA JIJIS
OKpYKaroIlen Cpeibl;

8) HeHHOCTH HAYYHOI 0 O3HAHUS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIICCTBEHHOH TMPaKTUKH, IOHMMaHUE MAaTEMaTHYEeCKOW HAyKH Kak cdepbl YeI0BEYSCKOM
JCSATEILHOCTH, 3TAlOB €€ Pa3BUTHS M 3HAYUMOCTH JIUISL PA3BUTHs IUBUJIM3AI[UH, OBJIAJICHUE S3BIKOM
MaTEMATHKU ¥ MaTeMaTHYECKON KyJIbTypOH KaK CPEJCTBOM MO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH
MIPOEKTHYIO U MCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

Ba3oBble joruyeckue aeiicTBus:

BBISIBIIITh M XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKM MaTEMAaTUYECKHX OOBEKTOB, MOHSATHH,
OTHOIICHUN MEXIy NOHATUAMHU, (HOPMYIUPOBATH ONPEAETICHUS MOHITHIA, yCTaHABIUBATh CYIIECTBEHHBIN
MpHU3HAK KJIacCU(pUKAIIMU, OCHOBaHUS 7151 000OIIEHUS U CPABHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIHpOBaTh W  MPEOOpPa3OBBIBATh  CYKICHHSA: yTBEPAUTEIbHBIE |
OTpHULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpeYus: B (hakTax, JaHHBIX,
HAONIOJICHUSAX W YTBEPXKACHMSIX, IMpeAjiaraTb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYU;

JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKHM, JCAYKTHMBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOAUTh CaMOCTOSITENIBHO JIOKA3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKACHUN (TpAMBIE U OT
MPOTUBHOTO), BHICTPAWBATh APTYMEHTAIMIO, MPUBOJIUTH TMPUMEPHI U KOHTPHPUMEPHI, 00OCHOBBHIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaATh CMOCO0 pelieHus y4eOHOU 3amadyn (CpaBHHMBAaTh HECKOIBKO BApUAHTOB peEIICHUS,
BBIOMpaTh HanboJiee MOIXOSAIINN ¢ Y4ETOM CaMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbckue 1elCTBUA:

HCIOJIb30BaTh BONPOCHI KakK HCCIIENOBATEIbCKUA HHCTPYMEHT TMO3HAaHUS, (HOPMYIHpPOBAThH
BOMNPOCHI, (PUKCUPYIONINE MPOTUBOpEUNE, MPOoOIeMy, YCTaHABIUBATh KCKOMOE U JaHHOE, (OpMUPOBATH
TUIOTE3Y, AapTYMEHTHUPOBATh CBOIO IMO3HIIMIO, MHEHUE;

MIPOBOAUTH CAaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEOBAHUE IO YCTAHOBJICHUIO
O0COOCHHOCTEM MaTeMaTHYecKOro OOBEKTa, SBJICHMS, MPOIECcCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSMHU, TIPOIIECCAMH;

CaMOCTOSITENIbHO  (opMyNIupoBaTh OOOOIIEHHST W BBIBOJBI IO pe3yibTaTaM MpPOBEAEHHOTO
HaOJIIO/IEHUsI, HUCCIIEIOBaHMs, OLIEHUBAaTh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJbTaTOB, BBIBOJAOB H
0000IIIeHMI;

IIPOrHO3MPOBaTh BO3MOYKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIIBUraTh MPEIIOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH JACPUIIUTH HHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX JJISI OTBETa HA BOIIPOC U JIJISl PEIICHUS
3a/1a4u;



BBIOMPATh UHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHATH3UPOBATh, CHCTEMATU3UPOBATH U
MHTEPIPETHPOBATH HHPOPMAIIHIO Pa3TUYHBIX BHIIOB B (OPM MpeACTaBICHUS;

CTPYKTYypUpOBaTh WHGOPMAIMIO, TPEICTaBIATh €€ B pa3iuuHbIX (opMax, HIUTFOCTPUPOBATH
rpauvecKu;

OLICHUBATh HAJIEKHOCTh HH(OPMAIIMHU IO CAMOCTOSATENILHO CHOPMYITUPOBAHHBIM KPUTCPHUSIM.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBLIC y‘—leﬁHbIe HeﬁCTBI/IH

Oo0menue:

BOCHpI/IHI/IMaTb nu (bOpMy.]II/IpOBaTB Cy)KI[eHI/ISI B COOTBCTCTBUU C yCHOBI/ISIMI/I n ueciisiMnu 06H.[CHI/I$I,
SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHUCHbMEHHBIX TCKCTaX, JaBaTh
MOSICHEHHMSI 110 XOJ1y PEIICHHMS 3a/1a4l, KOMMEHTHPOBATh MOJyUYCHHBIH PEe3yJIbTaT;

B X0JI¢ 00CYXIIEHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOU TEMBbI, IPOOJIEMBI, peIIaeMOi
3aJa4y, BBICKA3bIBaAaTh HACH, HALICJICHHBIC Ha IIOHMCK peH_IeHI/ISI, COIIOCTABJIATH CBOH Cy)KI[eHI/ISI C
Cy)K[[eHI/IHMI/I ,prI‘I/IX y‘-IaCTHI/IKOB Juaiora, 06Hapy)KI/IBaTB pa3111/1qne U CXOJICTBO HO3I/II_II/II71, B
KOPPEKTHOH Gopme (HOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEJCTAaBIATh  PE3yJAbTaThl  PCIICHHS  3aJla4yd, OJKCIICPUMEHTA, HCCIEJAOBaHMs, IPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (opMarT BBICTYIICHUS C Y4ETOM 3a/ad TPE3CHTAMd U OCOOCHHOCTEH
ayTUTOPUH.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranm3zaums:

COCTaBJIATH IUIAH, aJITOPUTM PELIECHUS 33/1a4H, BBIOMPATh CIOCO0 pelIeHUs ¢ y4ETOM UMEIOLIUXCS
pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BapUAHTHI PEUICHUN C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJIEKT:

BNIaJIeTh HaBBIKAMH TIO3HABATENBHOW pedlekcun Kak OCO3HaHMs COBEpIIAeMbIX JACUCTBUNA H
MBICJIUTEIIBHBIX TPOIIECCOB, WX PE3YJIbTaTOB, BJIAJAECTh CIOCOO0AMHM CaMOMPOBEPKH, CAMOKOHTPOJIS
rpoiiecca 1 pe3yiabTaTa peleHrus MaTeMaTUIeCKOM 3a1a4u;

MpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEILIEHUHU 33]1a4l, BHOCUTh KOPPEKTUBbI
B JEATEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIbCTB, JAHHBIX, HAHICHHBIX OIINOOK, BBHISIBIICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa IEJIM U YCJIOBHSAM, OOBSCHATh MPUUUHBI JTOCTHUKEHUS WU
HEJOCTHKECHUSI PE3YNIbTATOB JIEATEIHHOCTH, HAXOUTh OLIHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAs AeSITEILHOCTD:

MMOHUMATh ¥ MCMOJB30BaTh NMPEUMYIIECTBA KOMAHAHOW U MHAUBUIYATHLHON pabOTHl IPHU PEIICHUN
y4eOHBIX 3a/iay, TPUHUMATh 11€JIb COBMECTHOM JESITEIbHOCTH, IJIAHUPOBATh OPTraHU3AIUI0 COBMECTHOU
paboThl, pacmpenensTh BUIBI padOT, IOTOBAPHUBATHCS, OOCYXKAATh MPOIECC W Pe3yNbTaT padoTHI,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOEI;

y4acTBOBAaTh B IPYMIOBBIX opMax paboThl (00CyX1eHUsI, 0OMEH MHEHHI, «MO3TOBbIE IITYPMbI» U
WHBIE), BBIMOJHATH CBOIO YacTh pabOThl W KOOPAMHHUPOBATH CBOU JIEHCTBHSI C JAPYTUMH YJIE€HAMU
KOMaH/Ibl, OIICHUBATh KaueCTBO CBOETO BKJaJia B OOIIUN MPOIYKT MO KPUTEPHSIM, cHOPMYITHPOBAHHBIM
YY4aCTHUKaMHU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:



CBOOOJHO ONEpPUPOBATh OCHOBHBIMU TMOHSATHSMHM CTEPEOMETPUM IIPH pEIIEHUH 3a4ad |
MIPOBE/ICHUU MaTEMATUICCKUX PACCYKIICHHIH;

MPUMEHSATh AaKCHOMBI CTEPEOMETPHHU U CIIEICTBUS M3 HUX MPH PEILICHUH T€OMETPHUECKUX 3a/1aY;
KJaccu(UIUpPOBaTh B3aMMHOE pPACIOJIOKEHUE TMPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

CBOOOJHO ONIEpUPOBATH MOHATHIMHU, CBA3aHHBIMU C YTJIaMH B IPOCTPAHCTBE: MEXKAY IPSIMBIMU
B IIPOCTPAHCTBE, MEXKY MPSIMOH U TUIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C MHOTOTPAaHHUKAMU;

CBOOOJHO  pacro3HaBaThb OCHOBHBIE€ BHJBl ~MHOTOTPAHHUKOB  (TMpU3Ma, MHpaMuja,
MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

KJIAaCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIsl KIacCH(PUKAINY;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB ITIOCKOCTBIO;
BBIMOJIHATE TapajuleJbHOE, IICHTPAJbHOE M OPTOTOHAIBHOE NPOCKTHpPOBaHUE GUTYp Ha
TUIOCKOCTD, BHITIOJHSTH H300paKeHHsT (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEYCHHSI MHOTOTPAaHHUKOB PA3IMYHBIMA METOIAMH, BBITOIHATH (BBIHOCHBIE) TUIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYUCIIATH IJIOMIATN MOBEPXHOCTEH MHOTOTPAaHHHUKOB (MIPH3Ma, MHpPaMHJA), TEOMETPUIECCKUX
TeJ C MPUMEHEeHUuEM (hopmMy;

CBOOOJHO OMNEPUPOBATH MOHATHUSMH: CHMMETPHs B NPOCTPAHCTBE, IIEHTP, OCh M IUIOCKOCTh
CUMMETPHH, IIEHTP, OCh ¥ IIIOCKOCTh CUMMETPHUHU (PUTYPBI;

CBOOOJHO OIEPHPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH;

pemath 3agadyd  Ha  JJOKAa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHWH M  HAXOXICHHE
TCOMETPUUCCKUX BEJIWYHMH, NMPUMEHSS HM3BECTHBIC METOJBI MPH PEHICHUHW MaTEeMaTUYeCKUX
3aJ1a4 TOBBIIIEHHOT'O M BHICOKOTO YPOBHSI CJIOXKHOCTH;

MPUMEHSATH MPOCTEHIIINE MPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHbIE CUCTEMBbI
IIPU PELICHUH CTEPEOMETPUUECKUX 3aau;

U3BJIEKaTh, MNPEOOPa30BbIBATh M WHTEPHPETHPOBATH HH(MOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IPUMEHATh MOJYYEHHblE 3HAHMS Ha NPAKTUKE: CpPaBHUBATh M aHAJIU3UPOBATh peajbHbIE
CUTyallud, TPUMEHSTh HM3YYCHHBIC IMOHITHS B TPOIECCE TOWCKA PEIICHHs] MaTeMaTHYeCKH
cOpMyIHpPOBaHHOW TPOOIEMBI, MOJIEIHPOBATH PEaJbHBIE CHTYallMd Ha S3BIKE T'€OMETPHH,
UCCIIeIoBaTh MOCTPOSHHBIE MOJIENIM C HCIOJIb30BAHUEM I'€OMETPHUECKUX MOHATHUI U TeopeM,
anmapara anreOphl, pelaTh MpakTHYECKHE 3a7ayd, CBS3aHHBIE C  HAXOXICHUEM
TeOMETPHUECKUX BEITHUYHH;

UMETh TMpeJCTaBIeHUsI 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM KaK COCTAaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniry 11 kiaacca o0ydarommiicss HAy4YUTCS:

CBO60)IHO OIICpHUPOBATH IIOHATHUAMHU, CBSA3AHHBIMU C HI/IJ’IHH}IPH‘-I@CKOﬁ, KOHHYECKON |
chepudecKoit TOBEPXHOCTSIMHU, OOBACHSITH CIIOCOOBI TTOTYUICHUS;

ONEepUPOBATh MOHATUSAMH, CBSI3aHHBIMH C Te€JIaMU BPALIEHUS: [IJIUHAPOM, KOHYCOM, cepoil u
1apom;

pacrno3HaBaTh Tejla BpalleHus (IWIMHApP, KOHyC, cdepa M 1map) U OOBSICHITH CHOCOOBI
IIOJIyYEHUS TEJl BpaILEHUS;

KJIacCU(UIMPOBATh B3aUMHOE PACHOJIOKEHHUE CPEPHI U TIOCKOCTH;



BBIUUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BPALICHUs, OOBEMBI M IJIOLIAIU
MIOBEPXHOCTE MHOTOTPAaHHMKOB W TEJI BpAIICHHsA, T€OMETPUYECKHX TEJI C INPUMEHCHHEM
(opmyu;

CBOOOJHO OINEpPUPOBATH IOHATUSMM, CBSA3aHHBIMH C KOMOMHALMAMHU Tel BpalleHUs U
MHOTOI'PaHHHKOB: MHOTOTPAaHHHK, BIHMCAHHBIN B chepy M OMHCaHHBIA OKOIO cdepsl, chepa,
BIIMCAHHAsl B MHOI'OI'PAHHMK WJIU TEJIO BPAILLCHMS;

BBIUUCIISATH COOTHOIICHHUS MEX/Ty TUIOIIASIMHA TOBEPXHOCTEN M 00bEMaMU TOJOOHBIX TEII;
n300paxxaTh M3ydaeMble (DUIYpbl, BBIIOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BH CBEPXY, COOKY, CHU3Y, CTPOUTH CEYECHUS TEJl BpaIllCHUS;
U3BJICKaTh, HMHTEPIPETUPOBAaTh U NPeoOpa3oBbIBATH HMH(OPMALMIO O IPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONlEpPAalMK HaJl BEKTOpaMU;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOPAMHAT;

pelars TeOMETPUYECKUE 3a/a4d HA BBIYKCICHHE YIJIOB MEXAY NPSMBIMH MU IUIOCKOCTSIMY,
BBIYHCJIICHUE PACCTOSHUN OT TOYKM JO IUIOCKOCTH, B IL€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METOJIA IIPU PELICHUY;

CBOOOJHO ONEpUPOBaTh HOHATUSAMH, CBSI3aHHBIMM C JBM)KEHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JBUKCHUH;

BBINOJIHATE W300pa’keHUs] MHOTOIPAaHHMKOB M TeJ BpAIIEHHUS NpPU MNapajliebHOM IE€peHoce,
LEHTPAIbHOM CHUMMETPHM, 3€PKaJbHOM CUMMETPUM, IPH IOBOPOTE€ BOKPYI IIPSIMOM,
peoOpa3oBaHus MOI00HS;

CTPOUTbH CEUYEHUsT MHOTOIPAaHHUKOB U TeJ BpALICHMS: CEUYEHUs LMIUHApa (MapayieNnbHO U
NEPIEHAUKYIIIPHO OCH), CEYeHUs KOoHyca (TMapajljiesbHbleé OCHOBAHHMIO M MPOXOJAIINE Yepe3
BEPLUUHY), CEUEHUS 11apa;

HCIIOIB30BAaTh  METOABI IIOCTPOCHMS CEYEHUH: METOH CJEI0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUSA, METOJI IIEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKIACHUS;

NPUMEHSTh  TreoMeTpudyeckue  (akTbl Ui pelIeHHs  CTepeoOMETPUYEeCKHX  3ajad,
MIPEANOIAraroluX HECKOJIBKO LIAaroB PELIEHUs, €CIU YCIOBUSA IPUMEHEHUs 3a1aHbl B IBHOU U
HEsIBHOU opMme;

pemars 3aJayd  Ha  JIOKA3aTelNbCTBO MAaTEMATHYECKUX OTHOLIEHWM W HaXO0XKJIEHUE
r€OMETPUYECKHUX BEJINYUH;

IIPUMEHATH I[IPOTPAMMHBIE CPEICTBA M JJICKTPOHHO-KOMMYHHMKAIMOHHBIE CHCTEMBI IIPU
pEeLIEHUH CTEPEOMETPUYECKUX 3a/1aY;

IIPUMEHSTh IOJIyYEHHbIE 3HaHMS Ha IPAKTHKE: CPAaBHUBATh, aHAJIW3UPOBATh U OLIEHHUBATH
peanbHbIe CUTYyalluH, IPUMEHATh U3YYEHHBIE TOHATHUS, TEOPEMBI, CBOMCTBA B MPOLECCE MONUCKA
peleHust MaTeMaTHYeCKu c(hOpMyITUPOBAHHOIN MPOOIEMbI, MOJETUPOBATh pPealbHbIe CUTyallun
Ha S13bIKE T€OMETPUH, UCCIIE0BATh IIOCTPOCHHBIE MOJEIIN C UCIIOIb30BAHUEM F€OMETPUUECKUX
MOHATUM W TeopeM, ammapara aireOpbl, peliaTh MpPaKTUYECKHWEe 3a7aud, CBSI3aHHBIE C
HAax0KJICHHEM F€OMETPUYECKUX BEJINYUH;

UMETh NpPEJICTaBICHUs] 00 OCHOBHBIX JTanax pa3BUTHS T€OMETPUU KaK COCTaBHOW 4YacTH
(GbyH1aMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
DJIeKTPOHHbIE
HaumenoBanue Kou- P
Ne (uu¢posbie) Buasl gesiTesibHOCTH 00y4aAOLIUXCH
pasnesa (TemMbl) BO OcHOBHOE co/lep:KaHue
n/n o0pa3oBaTe/IbHBI | C YY4€TOM NPOrPaAMMbl BOCIIUTAHHUS
Kypca 4acoB
e pecypchl
BKJIIIOYEHHE B  YPOK  HUIPOBBIX
npouenyp, KOTOpbIE MIOMOTal0T
OcHOBHbBIE TOHATUSA cTepeoMeTpuu. Touka, IIOAEPXKAThL MOTHBALHIO
npsMasi, IJIOCKOCTb, NPOCTpaHCTBO. IloHATHE 06 00yHAIOIMXCs K MOJTYUCHHIO HAHH,
HaJaXXUBAHUIO MO3UTUBHBIX
1 Beenenne B 93 | AKCHOMATHYECKOM  IOCTPOCHMH  CTEPEOMETPHH: | httns://resh.edu.ru .
: HH MEXJIMYHOCTHBIX ~ OTHOLIEHUH B
CTEPEOMETPUIO AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX. /
KJlacce, IOMOTalT yCTaHOBJICHHUIO
noOpoxkenarenbHO aTMochepsl  BO
BpeMs YpOKa,
MPUMEHEHUE TPYIMIOBOI pabOThI UITN
B B paboThI B Mapax, KOTOpbIE
3aMMHOE 3aMMHOE PACTIONIOKEHHE TIPSIMBIX B TPOCTPAHCTBE: :
p P poctp https://resh.edu.ru CIOCOOCTBYIOT Pa3BUTHUIO HABBIKOB
) pacrosoxxeHue 5 nepeceKarommecs, napajuiesibHble u|/ KOMAH/THO PaGOTHI H
IIpAMBIX B CKpCIIUBAIOIIHUECS IpsAMBIC. HpI/I3HaKI/I BgaHMOHeﬁCTBH}O C IpyruMu
MIPOCTPAHCTBE CKPEITUBAIOIINXCS MPSIMBIX. http:// S_ChOOI' 00yJaronuMuCS.
collection.edu.ru/
TapaniensrocT . [apannenpbHOCTh TPSAMBIX M TIJIOCKOCTEH B o0y IeHue o0yJaromuxcs
3 MPAMBIX 1 8 POCTPaHCTBE: napajulenbHele  mpsiMble B | https://resh.edu.ru | coGmogate Ha ypoke OOLICTIPHHSTHIE
. IPOCTPAHCTBE, MapaICIBHOCTh TPEX MPAMBIX, | / HOPMbI TIOBEJICHUS, MTpaBUiIa OOIICHUS
MIJIOCKOCTEH B .
napanaiaeIbHOCTD npsiMou u IIJIOCKOCTH. co crapmiuMu  (TeJaroru4ecKUMH
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IIPOCTPAHCTBE [TapannenbHoe M IEHTpaAIbHOE MPOSKTUPOBAHUE, paboTHMKaMH) W CBEPCTHHKAMH
uzobpaxxenne  Quryp. OcHOBHBIE  CBOMCTBa (oOyuaromumucs), HNPHUHIMIIBL
napajuieJIbHOTO TpOeKTUpoBaHusA. M3o0paxeHue y4eOHoit ARCITHILIHHBI u
Guryp B mapamwienbHOH NpoeKuMH. YIIbl C CaMOOpraHU3alH. Meromsl
COHANpPABJICHHBIMU  CTOPOHAMH, yIrOJ  MEXIY TIPUCMBL. o0cyxacHHe TpaBH
OpsMBIMH B TpocTpaHcTBe. [lapamienbHOCTh ODIICHMS CO CTAPUIMMH (y4HTEILAMH)
. . u CBEPCTHUKAMHU(IIIKOJIbHUKAMHU ),
IJIOCKOCTEN: MapajuielbHble IUIOCKOCTH, CBOMCTBA NPHHIHTE YYeOHOH UCIHMMIHHL 1
MapaJuIeIbHBIX TUIOCKOCTEM. IIpocrenmme CaMOOpPraHH3aLIH;
MPOCTPAHCTBEHHBIE  (UTYpBl  HAa  TUIOCKOCTH:
TETpas’/p, Napajuieienunel, IOCTPOEHUE CEUEHUI.
IlepneHquKyISIPHOCTD TIPSIMOM M IUIOCKOCTH:
NEPHEHANKYISIPHBIE TMpPsSMbIE B  MPOCTPAHCTRBE,
NpsIMbIE TapajuleNibHble W MEPIEeHIUKYISPHbIE K
TUIOCKOCTH, IPU3HAK NEPIEHAMKYIIAPHOCTH npssMoi | https://resh.edu.ru
U IJIOCKOCTH, Teopema 0 npsiMoit | / NpUMEHEHNE na ypoKe
IepnennuKynspHocTh HEPIEHANKYIAPHON  IIOCKOCTH. OpTOroHANBHOE _ MHTEPAKTUBHBIX  (OpM  paGoThl,
TPAMBIX 1 o5 | MpoekTnpoBanue. IlepneHmKynsp U HAKIOHHbIE: https://zadachi.mc CTUMYJIMPYIOIIMX  HO3HABATENIbHYIO
IIJIOCKOCTCH B paccTosHUE OT TOYKHU A0 IIOCKOCTHU, pACCTOSHUE OT cme.ru/ MOTHBAIIHIO O0yYarOIIHXCA.
IIPOCTPAHCTBE OpsIMOM 10 TIJIOCKOCTH, NpoeKuus (urypsl Ha _
IJIOCKOCTh.  [lepneHauKyIapHOCTh  TIOCKOCTEM: http.//s_chool-
MPU3HAK TMEPHEHIUKYISIPHOCTA JIBYX IJIOCKOCTEM. collection.edu.ru/
TeopeMa o TpEX NepHeHAUKYIIAPaAX.
Yriael B HPOCTPAHCTBE: Yrod MEKIy NPAMOW H | hitps://resh.edu.ru [PUMEHEHHE TPYIIOBOH paGoThl WK
VI M PACCTOSHUS 16 IIJIOCKOCTBIO, JIBYIPAHHBIA YroOJI, JIMHEWHBIA yroad | / paboTHI B napax, KOTOPBIE
JBYI'PaHHOrO yria. TpE€XrpaHHbIli U MHOTOIPAHHbIE CHOCOOCTBYIOT ~Pa3BUTHIO HABBIKOB
yrasl. CBOICTBA IUIOCKHX YITIOB MHororpannoro | Nttps://zadachi.mc | xomanmmoi paboTEI 1
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yriaa. CBoicTBa IJIOCKMX W JABYIPAaHHBIX YIJIOB
TPEXTPAHHOTO  yIUIA.
CHHYCOB JUJISl TPEXTPAHHOTO YTJIa.

TeopeMbl KOCHHYCOB U

cme.ru/

http://school-
collection.edu.ru/

B3aUMOJICHCTBHIO C JpyruMH 00
MIPUMEHEHUE Ha ypoKe
WHTEPAKTUBHBIX dbopm  paboTHI,
CTUMYJHUPYIONINX  [MO3HABATEIBHYIO

MOTHUBALIUIO 06yqa10mnxc>1.

MHororpaHHuku

Bupt MHOTOI'PaHHHKOB, pa3BEpTKa
MHOrorpaHHuka. Ilpusma: n-yrojapHas mpu3Ma,
npsaMasg U HaKJIOHHas IIPU3MBI, OOKOBas M IIOJIHAS
MTOBEPXHOCTh MIPU3MBL. [Mapannenenunen,
NPSIMOYTOJIBHBIN TIapaJIJICNIEIUIIE]] U €r0 CBOMCTBA.
Kparuaiimme yTH Ha MIOBEPXHOCTH
MHOTOI'PaHHHKA. Teopema Diinepa.

[IpoctpanctBennas teopema [Iudaropa. I[upamuna:
N-yroiapHas NHpaMuAa, INPaBUIbHAsA M yCEUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHel
IIPaBUIILHOMN MU PaMU/JIBI.

MHOTOI'PAHHUKH: MIpaBUJIbHAS

IIpaBunbpHbIE
pu3Ma u
IpaBUjIbHAs NUpaMuza, NpPaBUIIbHAs TPEYroJibHas
nupampa M [paBWIBHBIH  TeTpa’ap,  KyoO.
IIpeacraBnenre O NPAaBUIBHBIX MHOTOIPDAHHMKAX:
OKTadIp, JOAEKAAP U UKOCADIP.

Breruncienne »1€eMEHTOB MHOTOTPAaHHUKOB:
p€Opa, mmaroHamw, yrael. [lnomans OokoOBOH
MOBEPXHOCTH U TIOJHOM MOBEPXHOCTU MPSAMOI
MPU3MBI, TUTOIIA/Ib OCHOBAHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTU TPsIMOM Tipu3Mbl. [Lmomans 60xoBO#
MOBEPXHOCTH W TOBEPXHOCTH  MPaBUIBHOUN

nUpaMuJpl, TeopeMa O IUIOIIAJU YCEYEHHOHU

https://zadachi.mc
cme.ru/
http://school-

collection.edu.ru/

UCIIOJIb30BAHUE BOCIIUTATEIBHBIX
BO3MOXKHOCTEH CoJiep KaHus y4eOHOTO
npeamera Uit (GOPMUpPOBAHHS Y

00y4aroImuxcst POCCHIICKHX
TPaTUIIHOHHBIX JTYXOBHO-
HPaBCTBEHHBIX M COIMOKYJIbTYPHBIX
LIEHHOCTEH. MeToapl M NPUEMBI:
JNEMOHCTpalMst  JeTsAM  [puMepa
OTBETCTBEHHOTO, TpakTaHCKOTO
MIOBE/ICHUS, MIPOSIBJICHUS
YeJI0BEKOIII00us u
noOpocepeyHoCTH, dYepe3 Mmoadop
COOTBETCTBYIOIINX 3a1a4 TSt

peleHusl, MpoOIEeMHBIX CUTYalUi A7
o0cyxJeHus B Kiacce);

PUMEHEHHE TPYITIOBOI pabOTHI HITH
paloThI B Mapax, KOTOpbIE
CIOCOOCTBYIOT PAa3BUTHIO HABBIKOB
KOMaHTHOW pabOoThI U
B3aUMOJICVCTBUIO C JPYTUMU
o0yJarmuMucs.

12


https://zadachi.mccme.ru/

nmupaMu/bl.

CummMeTpusi B MPOCTPAHCTBE. JIEMEHTHI
CUMMETPUU MPaBUJIbHBIX MHOTOIPaHHHUKOB.
CummeTrpusi B IPaBUIBHOM  MHOTOTPAHHUKE:
CUMMETpUS napajuiesienunesaa, CUMMETpHS
NPaBWIbHBIX MPHU3M, CHMMETPHUS IPaBHIBHOM
MUPAMH/IBI.

Bexkrops! B
IIPOCTPAHCTBE

12

[ToHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBON BEKTOP,

JUIMHA HEHYJIEBOTO BEKTODA, BEKTOPBI
COHAIIpaBJICHHbIE u
HaIpaBJICHHbIC

JlelicTBUA C BEKTOpamu:
CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha

KOJUIMHEApHBIE,
MIPOTUBOIIOJIOKHO
PaBeHCcTBO BEKTOPOB.

BCKTOPHI.

CJIIOKCHHEC n BbIYUTAHUC BCKTOPOB,

ymcio. CBolicTBa cioxeHus BekTopoB. CBoiicTBa

YMHOXXEHHMSI  BeKTOpa Ha  yucino. Ilonsatue
KOMILJIAHAPHBIE BEKTOPBI. IIpu3nax
KOMIUIAHApHOCTH  Tp€X  BeKkTopoB.  [IpaBuiio
napajuienenunena. Teopema o pasinoKeHUU BEKTOpa
o TpéM HEKOMILIAHAPHBIM BEKTOPaM.
[IpssmoyromnbHas cucreMa KOOpAHMHAT B

npoctpancTBe. Koopaunatel BekTopa. CBA3b MEXKIY
KOOpJIMHAaTAMHU BEKTOpa M KOOpPAMHATAMU TOYEK.
VYron mexy BekTopaMu. CKaIIpHOE TPOU3BECHUE
BEKTOPOB.

https://resh.edu.ru
/

https://zadachi.mc
cme.ru/

http://school-
collection.edu.ru/

MIPUBJICYCHHE BHUMAaHUS
00y4armuxcs K  IIEHHOCTHOMY
aCIeKTy HM3y4aeMbIX Ha  YpOKax
MIPEeIMETOB, SIBIICHUI, COOBITHI Yepes:
obOpareHue BHUMaHUS Ha
HPABCTBEHHBIE  ACTMEKThl  HAYYHBIX
OTKPBITHH, KOTOpPBIE HW3yJarOTCS B
JaHHBIA MOMEHT Ha ypOKe; Ha
MIPEJICTABUTENICH YYEHBIX, CBS3aHHBIX
C W3y4aeMbIMH B JaHHBIH MOMEHT
TEMaMH, Ha TOT BKJIaJ, KOTOPHIH OHU
BHECJIM B pa3BUTHE HAIlIeW CTPaHbI U
MHUpa, Ha JOCTOWHBIC ITOAPANKAHUS
NpUMEphl WX JKU3HU, HA MOTHBBI UX
MOCTYIIKOB. MeTOJbI W  TIPUEMBI:
opranu3anusi paboThl C MOTy4yaeMOi
Ha YpPOKE COLHAIIBHO - 3HAYNMOM
uH(popMalvel, WHUIMHPOBAHUE €€
00CyXIeHMS, BBICKA3bIBaHUS
00ydJalmuMUCS  CBOETO  MHEHWS,
BBIPA0OTKH CBOETO OTHOIIICHHS,
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https://resh.edu.ru
/

UCIIOJIb30BAHUE BOCITUTATEIBHBIX
BO3MOXKHOCTEH COEpKaHUs y4eOHOTO
npeamera Uit (GOPMUpPOBAHHS Y
00yJaromuxcst POCCHITCKHX
TPaAMIUOHHBIX JTYXOBHO-
HPABCTBEHHBIX W COIMOKYJIBTYPHBIX

[ToBTOpEHHE, https: //zadachi.mc IEHHOCTEeH. MeEToIbl H  MPUEMBI:
g 00001IeHHE U 5 cme.ru/ JIEMOHCTpALIHS JICTSIM npumepa
CHCTeMaTU3aIUs OTBETCTBEHHOTO, IPaKIaHCKOTO
3HAHHUHI http://SChOOl- MOBEJICHUA, TIIPOSIBIICHUS
collection.edu.ru/ | YenOBEKOIIOOHS H
JIOOpOCEP/IEYHOCTH, dYepe3  MoJa0op
https://mathege.ru COOTBETCTBYIOIIUX  TEKCTOB  JUIS
/ YTeHUs, 3a7ad  JAis  pelleHHs,
POOJIEMHBIX cUTyarui JUIST
o0cyxIeHus B KIacce
OBIIEE KOJIMYECTBO
YACOB IO 102
ITPOI'PAMME
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11 KIIACC

DJIEeKTPOHHbBIE
HaunmeHoBaHue Koa- Buael qeaTebHOCTH
Ne (uudpossbie)
paszjaena (TemMbl) BO OcHoBHOe conep:kaHue o0y4aromuxcs ¢ y4eToMm
n/n o0pa3oBaTe/bHbIC
Kypca 4acoB NPOrpaMMbl BOCIIMTAHUS
pecypchl
IPUMEHEHHE TPYIIIOBON
paboTh! MK paboThI B Iapax,
KOTOPBIE CITIOCOOCTBYIOT
Bekrope! B nipoctpancTBe. Onepauun ASBITIIO HABLIKOB
HaJ BeKTopaMu. BekTopHOe yMHOXKeHue £0MaHz{Hoﬁ paBOTH K
BEKTOPOB. CaoiicTBa BEKTOPHOI'O B3aMMOJICHCTBHIO C JIPYTHMHU
MHOXkeHusd.  IIpsamoyronpHas  cucrtema
N y PAMOY https://resh.edu.ru/ 00y4atoUIMMHCSL.
1 HATUTHICCKAA 15 | KoopamHar B mpoctpaHcTBe. KoopauHatsl
reoMeTpusd BekTopa. PasnoxkeHue BekTopa mo Oaszucy. https://zadachi.mccme.ru/ MHULMMPOBAHHC Hunozmepmca
KoopaMHATHO-BEKTOPHBI ~ METOX  IIPH HCCICAOBATCIIbCKON
PELIEHUH T€OMETPHYECKHUX 3a/1au. http://school- ACATEIPHOCTH  IHKOJIPHUKOB B
collection.edu.ru/ dopme BKIIOUCHHUS B YpOK
Pa3INYHbIX
UCCJIEIOBATEIbCKUX 3aJaHui 1
3a1a4
noOyxJeHue  oOydarommxcs
co0mo1aTh Ha ypoKe
- https://resh.edu.ru/ OOLIENPHUHATHIE HOPMBI
OBTOPEHME
P ’ [TapamienpHOCTh U MEPHEHAUKYISIPHOCTH B . HOBEJeHHs, NpaBuia OOmeHN s
000011IeHIE U https://zadachi.mccme.ru/ | co CTapIINMHU
2 15 | mpoctpancTtBe. MHororpanHuku. CedyeHus
CHUCTEMaTU3alIUs (meraroruyecKuMu
MHOTOTPaHHHUKOB. : -
SHAH p http.//s_chool paGOTHHUKAMH) "
collection.edu.ru/ CBEPCTHUKAMH

https://mathege.ru/

(oOyyaromumucst), MPUHIUIIBI
yueOHOM  JUCUUIUIMHBI U
caMoopranuzanuu. Metoabl U
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MpPUEMbI: OOCYXJCHHUE IPABUI

oOrmieHus co CTapIIMMU
(yuuTensiMm) u
CBEpPCTHUKAMU(IIKOJIbHUKAMHU ),
TIPUHITUTIBI yaeOHOI
JACHUTLITAHBI u
CaMOOpraHu3aluH;
O6BéM. OcHOBHEIEC CBoiicTBa 00BEMOB Teir. | NtPs://resh.edu.ru/
T 6 ofss MIPUMEHEHUE Ha yYpOKe
. eopeMa 00 O00BEME MPAMOYTOJIBHOTO .
O06Bém 17 P PAMOYT .| https://zadachi.mccme.ru/ | WHTEPAKTHBHAIX dbopM paboTHI,
napajuiejenunesa M CIEACTBUS U3 HeE.
MHOT'OIpaHHHUKA P . . . CTUMYJTUPYIOLIHX
OObEéM MpsMOii W HAKIOHHOW HpPU3MBIL, | http://school- MMO3HABATEIIbHYI0O MOTHUBALIUIO
TIUPaMHUJIbL. collection.edu.ru/ obyuarommxes.
[lonsiTus: UUJIUHAPUYECKast WHULIMUPOBAHUE U TOJICPIKKA
MOBEPXHOCTh, KOHUYECKasi MOBEPXHOCT, MCCIIEI0BATENbCKON
chepuyeckas TMOBEPXHOCTh, O0Opa3yroIIHe JIeATETbHOCTH UIKOJIBHUKOB B
HOBCpXHOCTeﬁ. Tena BpaliCHuA: HUIAHOP, (l)opMe BKIIFOYEHUSI B YpOK
KOHYC, YCEu€HHBIM KOHYyC, cdepa, ImIap. Pa3IMYHBIX
BszaumHoe  pacrnionokenue — chepsl U HCCIIEIOBATEIILCKUX 3aJaHUN U
MJIOCKOCTH, KacaTejdbHas IUIOCKOCTh K
’ https://resh.edu.ru/ 3aja4
chepe. M3zobOpaxkenue Ten BpalieHUsT Ha
Tena Bpamienus 24 IJIOCKOCTH. Pa3sBEpTka MIMHIPA U KOHYCA. | https://zadachi.mccme.ru/ | ACTIOIB30BaHNC
Cummetpus cdepsl 1 mapa. BOCITUTATEIBHBIX
OB http://school- BO3MOXKHOCTEH  COJIEpIKaHHUs
BEM I1apa U MIAPOBOT'O CETMEHTA. i
p p collection.edu.ru/ yueGHOrO  mpeaMera A
KomOuHamuu Ten  BpalieHus U popmupoBanus y
MHOIOrpaHHUKOB. Ilpu3sma, BoucaHHas B O0yJaronmxcst POCCHICKUX
OUINHAP, OMNHMCaHHasA OKOJIO UIMIHHIpA. TpaauIMOHHBIX AYXOBHO-
[Tepecedenue cdepsl U mapa ¢ IIOCKOCTHIO. HPaBCTBEHHBIX u

Kacanme mapa u cdepbl IIIOCKOCTBIO.

COLMOKYJIbTYPHBIX LIEHHOCTEM.
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ITonsTHe MHOI'OrpaHHHKa, OIMKUCAaHHOI'O
okojo cdepsl, cdepbl, BIUCAHHOH B
MHOTOTPaHHHK WIIH TEJIO BPALICHHSI.

MeTtonasl u IIPUEMBI:
JEMOHCTpaLMsl JeTsIM IpuMepa
OTBETCTBEHHOTO,
IPa)/1aHCKOIr0 IIOBE/ICHUS,
IIPOSIBJICHUS YEJIOBEKOIIOOUS U
00pOCEpPAECUHOCTH, yepes
noaoop COOTBETCTBYIOIIUX
TEKCTOB I YTCHMSI, 3a1a4 AJIs
peuieHus, POOJIEMHBIX
cuTyauui Juisi oOCYXKIEHHUS B

KJ1acce

IInomann
MOBEPXHOCTU U
00BEMBI KPYTJIBIX TET

O0béM nuMHIpa, KoHyca. OOBEM
miapa M [IapoBOro cerMeHTta. llmomaab
MOBEPXHOCTU IMJIMHAPA, KOHYca, IJIONAIb
cheppt um e wdacreir. Ilogobue B
npoctpanctBe.  OTHomIeHHE  O0OBEMOB,
UIOIAAeH OBEPXHOCTEH MOT0OHBIX GUTYD.

https://resh.edu.ru/
https://zadachi.mccme.ru/

http://school-
collection.edu.ru/

IIPUMEHEHHE IPYNIIOBOI
paboTh! WK paboThI B Mapax,
KOTOPBIE CITIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB
KOMaHJTHOW paboThI U
B3aUMOJICVCTBUIO C JPYTUMU

JBrxeHus

00y4JarmuMucs.
JIBHKEeHUS IPOCTPAHCTBA. PUMEHEHHUE Ha ypoke
OtoOpaxeHus. JIBUJKEHHsI M PABEHCTBO MHTEPAKTUBHBIX (JOPM pabOTHI,
¢uryp. OOume cBoiicTBa ABM>KEHUN. Bumbl CTUMYJIUPYIOLINX

JIBUKCHHIA: napasuieTbHbINA NepeHoc,
[EHTpaJdbHas  CUMMETpPHs,  3€pKajabHas
CUMMETpHUsS, IIOBOPOT BOKPYr IPSIMOIL.
[IpeobpazoBanus mogodwus. [Ipsmas u chepa
Oiinepa.

rnogoous,
IJIOCKOCTH  C

[TpeoGpa3zoBanue
Pemienne  3amau Ha

TOMOTCTHA.

HCIIOJIB30BaHHUEM CTCPCOMETPHUICCKUX

https://resh.edu.ru/
https://zadachi.mccme.ru/

http://school-
collection.edu.ru/

IMMO3HAaBaTCJIbHYIO MOTHUBAllUIO
oOyJaromuxcs.

UCIIONIb30BaHUE
BOCITHTATEIBHBIX

BO3MOXHOCTEH  COJEpIHKAHUS
y4eOHOT0 npeaMeTa VIS
dbopMupoBaHUS y
o0ydJaronuxcs POCCHICKUX
TPaAULIHOHHBIX JTyXOBHO-
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meronoB.  IlpeoOpasoBanne  moaoows,
roMoTeTusi. Pemenne 3aja4y Ha TIIOCKOCTH C
UCIIOJIb30BaHUEM CTEPEOMETPUICCKHUX
METOJIOB.

HPaBCTBEHHBIX u
COIMOKYJBTYPHBIX IIEHHOCTEH.
MeTtonasl u MPUEMBI:
JIEMOHCTpALUS JETSIM MpUMepa
OTBETCTBEHHOIO,
rpakIaHCKOTO IMOBEJICHMUS,
MIPOSIBJICHUS YEJIOBEKOIIO0US U
JI0OpOCEPICYHOCTH, qyepes
moaoop COOTBETCTBYHOIINX
TEKCTOB JIJI1 YTCHHMS, 3a7a4 JIJIs
perieHus, POOJIEMHBIX
cuTyauui 1uisi oOCYXKIEHHUS B
KJacce

IIPUMEHEHHNE IPYIIIOBOI
paboTHI WK pabOTHI B Mapax,
KOTOpBIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB
KOMaHJTHOW paboThI U
B3aMMOJICHCTBHIO C IPYTUMHU
00yJarouuMuUCH.

[ToBTOpEHME,
00o01IeHne 1
CUCTEMaTH3aIus
3HAHUU
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IIPUMEHEHHE IPYIIIOBOI
paloThI UK paboTHI B Mapax,
KOTOpBIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB
KOMaHJTHOW paboThI U
B3aUMOJICHCTBHIO C APYTUMHU
00yJaronMMuCs.

nolyxaeHue  00yyaronMxcs
coOmroaaTh Ha ypoke
OOIIEPUHSTHIC HOPMBI
MOBEJICHUS, TIpaBUIa OOIIECHUS
co CTapLIUMU

18
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(memaroru4ecKuMu
pabOTHHUKAMHN) u
CBEPCTHUKAMHU
(oOy4arouMucs), TPUHIIMIIBI
y4eOHOH  JUCHUIUIMHBI U
camoopranuszauud. Meroasl u
HpUEMBL: O0CYKICHHE IPABHI
oOrmieHus co CTapIIUMU

(yuuremnsimu) u
CBEpPCTHUKAMU(IIKOJIbHUKAMHU ),
TIPUHIIMIIBI yueOHOU
JUCITUTUTAHBI "
CaMOOpPraHu3alnu;

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

102
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YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

I'eomerpus. 10-11 kmaccsl : yue0. s 001meoopa3oBaT. opranu3anuii : 6a3oBbeii u yriryosn. ypoau / [JI.C.AranacsH, B.®.byty3os, C.b.Kagomues u mp.]. —
5-y u3a.-M. : IIpocsemienue, 2018.
METOANYECKHUE MATEPHAJIbBI JIJIAA YYUTEJIA

I'eometpus. Aunaktuueckue mMatepuansl. 10 kinace : yue6. mocobue 1ist 061eodpa3zoBaT. opranu3anuii : 6a3oBblit u yriayon. yposuu / b.I'.3uB. — 16-¢ u3g. —
M.:Ilpocsemienue, 2017.
I'eomerpus. JIunakruueckue Matepuansl. 11 kimace : yue6. mocodue s 001eodpazoBaT. opranusanuii : 6a3oBsiid U yriyos. yposuau / b.I'.3uB. — 16-¢ u3z. —

M.:Ilpocsemenue, 2017.

HMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
https://zadachi.mccme.ru/

http://school-collection.edu.ru
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