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INOACHUTEJIBHAS 3AIINCKA
OBHIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJJMETA «'EOMETPUS»

['eomeTpust ABISIETCS OAHUM 13 0A30BBIX KypCOB Ha YPOBHE CPEIHEr0 00Iero o0pa3oBaHus, Tak
Kak o0ecreynBaeT BO3MOXKHOCTH M3Y4YEHHUS TUCLUIUIMH €CTECTBEHHO-HAyYHOH HANpaBICHHOCTH U
MPEIMETOB TYMaHUTAPHOTO NUKJA. [TOCKOIBKY JTIOTHYECKOe MBIIUIEHUE, (OpMUPYEMOe TP U3YUESHUH
O6y‘-IaIOH_II/IMI/IC$I MOHSATUWHBIX OCHOB reoMCTpHHU, IIPU AO0KA3ATCIBCTBC TCOPEM U IMOCTPOCHUUN LCIIOYKH
JIOTWYECKUX YTBEPKICHUHN MPH PEIICHHH T'eOMETPHUYECKHX 3ajad, YMECHHE BBIIIBUTATh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS NPH PEIICHUH 3aJad €CTeCTBEHHO-HAy4YHOrO LHUKIA, B
YaCTHOCTH (PM3MUECKUX 3ajad.

HOEJN U3YYEHUSA YYEBHOI'O IIPEIMETA «'EOMETPUS»

Lenb ocBoeHMs MporpaMmbl yaebHoro Kypca «['eomerpusi» Ha yriryOI€HHOM ypOBHE — Pa3BUTHE
WH/IMBUYATbHBIX CHOCOOHOCTEH OOYyYalomuXxcsi NMpHU H3YYEHHUH TEOMETPUH, KaK COCTaBIISIOIIECH
npenMeTHo obnactm  «Marematrka © - MHPOpMATHKa» depe3 o0ecredyeHHe BO3MOXKHOCTHU
MPUOOPETEHUS U UCTIONIb30BaHUsl O0siee TTTyOOKHUX TeOMETPUUYECKUX 3HAHUN U IeHCTBUH, CrIeIU(UIHBIX
reOMETpUH, U HEOOXOMUMBIX I YCHEIIHOTO MNpOo(eCcCHOHATBFHOTO O00pa30BaHUs, CBA3aHHOTO C
HUCIIOJIb30BaHUCM MAaTECMAaTHUKHU.

[IpropuTeTHBIMU 3a/ladyaMM Kypca I€OMEeTpUH Ha yriayOnE€HHOM YPOBHE, pacHIMPSIOLIUMU U
YCHIIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SIBISIOTCS:

® paciMpeHHe MPeJCTaBICHUs O TEOMETPUH KaK YaCTH MHUPOBOM KyJIbTypbl U (HOPMHUPOBAHHE
OCO3HaHUs B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOLUIUM MUPOM;

e (opmupoBaHUE TPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (HUTypax KaKk O BaKHEUIINX
MaT€MaTUYECKUX MOJENAX, IO3BOJISIIOUIMX ONKMCBhIBATH W U3y4aThb pa3HbIEe SBJICHUS
OKpY’KaloIllero Mupa, 3HAaHUE TMOHATHIHOro ammapata Mo paszeny «CrepeoMeTpus»
y4eOHOT0 Kypca TeOMETPHU;

e (opmupoBaHUE YMEHUS BIIAJETh OCHOBHBIMHU MOHSATUSMHU O MPOCTPAHCTBEHHBIX PUTYpaX U
X OCHOBHBIMM CBOWCTBAaMH, 3HaAHUE TeopeM, (GOpMy] U YMEHHE MX HNPUMEHSTb, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI peIeHHs 3a/1aY;

e (opmupoBaHuE yMEHHUs pPAaclO3HaBaTh Ha YEPTEkKaX, MOACNAX H B pPEATbHOM MHUPE
MHOT'OTPaHHUKHU U Te€Ja BPAILlEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIETH;

¢ (opmupoBaHUE MTOHUMAHUS BO3MOKHOCTH aKCHOMAaTUYECKOTO TOCTPOCHUS MATEMaTHIECKUX
Teopuid, GOpMUPOBAHNE TOHUMAHHUS POJIM AKCMOMATUKHU TIPH MPOBEICHUU PACCYKICHUIA;

° CbOpMI/IpOBaHI/Ie YMEHUA BJIIaICTh METOAaAMU JOKAa3aTCILCTB U AJITOPUTMOB PCIICHWA, YMCHUS
WX T[PUMEHSTh, TMPOBOJUTH  JIOKA3aTEJIbHBIE PACCYXKACHUS B  XOAE€  pEUICHUs
CTEPEOMETPUYECKUX 3a7ad W 3a7a4 C MPAKTHYECKUM COJepKaHueMm, (HopMupoBaHUe
MPEACTABICHUSI O HEOOXOJWMOCTH JOKa3aTeIbCTB IMPH OOOCHOBAHMHM MaTEMaTHYECKHX
YTBEPKJICHUM U POJIM aKCUOMATUKHU B MPOBEACHUU JITYKTUBHBIX PACCYXKICHUI;

® Da3BUTHE U COBEPUICHCTBOBAHME MHTEJUICKTYaJbHBIX W TBOPUYECKUX CHOCOOHOCTEH
06yqa}oumx0ﬂ, II03HABaTEIbHOU AKTUBHOCTH, HCCICAOBATCIBbCKUX YMCHHﬁ, KPUTHUYHOCTH
MBIIIJICHUSA, UHTCPECAa K U3YUYCHHUIO TCOMCTPUH;

e (QopmupoBaHue (QYHKIMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPUU: YMEHHS
pacro3HaBaTb MPOSABICHUSA T'COMCTPUUCCKHUX HOHHTHﬁ, 06’beKTOB )41 SaKOHOMepHOCTCﬁ B
pEabHBIX JKU3HEHHBIX CHUTYyallUAX U TpPU H3YYEHHHM [JPYTUX Y4EeOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCHUMOCTEN M 3aKOHOMEPHOCTEH, MOJCIHMPOBAHUS PEATbHBIX CHUTYalluH,
HCCICAOBaHUA ITOCTPOCHHBIX MOILGJIGI\/'I, HHTCPpNPCTALlNU NTOJTYUCHHBIX PC3YJILTATOB.



OCHOBHBIMHU COJIEpXKATEIBHBIMH JIMHUSAMU ydeOHOTO Kypca «l'eomerpusi» B 10—11 kmaccax
spisitores:  «lIpsiMbple M TUIOCKOCTH B MPOCTpaHCTBe», «MHOrorpanHukmn», «Tena BpaiieHus»,
«BeKTophl U KOOPAMHATHI B IPOCTPAHCTBEY, «/IBHXKEHHS B IPOCTPAHCTBEY.

ChopmynmupoBannoe Bo DPI'OC COO TtpeGoBaHHME «YMETh OIEPUPOBATH TOHITHIMUIY,
pEJIeBaHTHBIMY I'€OMETPHUH Ha yriyonéHHoM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCHTCSA KO BCEM
COJIEPKaTEIIBHBIM JIMHUSAM Y4eOHOTO Kypca, a ((OpMUPOBAHKE JTOTHUYCCKUX YMEHUHN pactpeeseTcs He
TOJIBKO TIO COJEpXaTelNbHBIM JIMHUSAM, HO M 1O roaaM oOydeHus. CopepxkaHwe 0oOpa3oBaHWS,
COOTBETCTBYIOILIEE TMPEAMETHBIM pe3yibTaTaM ocBoeHus DeaepanbHOH pabdouell MNpPOTrpamMMBbl,
pacnpeieiéHHBIM 110 ToJjaM 00yUYeHusl, CTPYKTYpPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM ~ BOIpOcaM  oOydaromiecs OOpallagiuch HEOAHOKPATHO. OTO  TO3BOJISET
OpraHu30BaTh OBJIAJICHUE TEOMETPUUYECKUMH TMOHATUSIMH M HaBbIKAMU IMOCJIEIOBATEIBHO H
MOCTYNaTENIbHO, C COOMIOICHUEM IPHUHIINUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUYECKHX MPECTaBICHUN 00YUYaIONINXCs, paclIupsis v yriryouss e€, o0pa3ys MpoyHbIe
MHOECTBEHHBIE CBSI3H.

[Tepexon k U3yUEHHUIO TEOMETPHUH HA YIIIYOJIEHHOM YPOBHE IO3BOJISCT:

co3math ycinoBus s auddepeHrmanyu  00ydyeHHs, TMOCTPOSHUS  WHAMBHIYaJIbHBIX
o0pa3oBaTeNbHBIX MPOrpamMM, O0OecredyuTh yriayOnEHHOE H3yuyeHHE T'€OMETPUHM KaK COCTaBIIAIOIIEH
y4aeOHOTro npeamera «MareMaTrukay;

MOATOTOBUTH 00YUAOIIMUXCS K MPOAOIKEHUIO U3YUCHHSI MATEMATUKH C y4€TOM BBIOOpa Oy Ty1ieid
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MKy 00IUM U MPOPeCcCUOHAIBHBIM 00pa30BaHUEM.

MECTO YYEBHOI'O IPEJIMETA «'EOMETPHUS» B YYEBHOM IIVIAHE

Ha uzyuenue yuebHoro kypca «I'eomerpus» Ha yrnyOnéHHoM ypoBHe otBoauTcs 204 gaca: B 10
knacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 daca B Hezenio).

COJAEPKAHUE YYEBHOI'O ITPEJIMETA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHSI cTepeoMeTpur. Touka, mpsMas, MIOCKOCTh, IpocTpaHcTBO. [loHsATHE 00
aKCHOMAaTHUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3aumHOe pacnonoxeHue MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, IAapaJIEIbHBIE U
cKpemuBaomuecs mnpsmbie. [lpusHaku ckpemuBaromuxcs npsMbix. [lapamnenbHOCTh NPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: NapaslieidbHble IPSIMbIE B IPOCTPAHCTBE, NapaieIbHOCTh TPEX MPSIMBbIX,
napajieNIbHOCTh MPSAMOH U TuIockocTH. [lapaniensHoe U IeHTpallbHOE MPOEKTUPOBAaHUE, H300paKEHHE
¢uryp. OCHOBHBIE CBOICTBA MapauIeIbHOT0 IPOeKTHpoBaHus. M300paskeHne Guryp B napauieabHON
MPOEKIMU. YTIJIBI C COHANpaBICHHBIMU CTOPOHAMH, YTOJl MEXAYy MpSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh TJIOCKOCTEW: MapajlIeIbHbIE IUIOCKOCTH, CBOWCTBA MapaJUIEIbHBIX IIOCKOCTEH.
[Tpocreiilme MpoCTpaHCTBEHHBIE (PUTYPHI HA IUIOCKOCTH: TETpadJp, MapalieNenurie]], OCTPOCHUE
CCUYCHMUIA.

[lepneHuKyaIpHOCTh NMPSMOM M IJIOCKOCTH: MEPIECHIUKYJSPHBIE NpSMbIE B IPOCTPAHCTBE,
MIpsIMBIE NapaJUIeNIbHbIE U EPIEHAUKYIISIPHBIE K TIOCKOCTH, IPU3HAK MEPIIEHINKYIIPHOCTH NPSIMON U
IJIOCKOCTH, TEOpEMa O NPSAMOM MNEPHEHAUKYISPHON IUIOCKOCTH. OpTOroHaJbHOE NMPOEKTHPOBAHHUE.
[lepneHauKyIslp ¥ HAKJIOHHBIE: PACCTOSHME OT TOYKHU JO IUIOCKOCTH, PAaCCTOSHHE OT MpPSIMOW 110
IUIOCKOCTH, TPOeKIusi (UTyphl Ha IJIOCKOCTh. [lepmeHIuKyIsIpHOCTh TUIOCKOCTEH: TpPHU3HAK
MEPNEHIUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o TpéX nmeprneHauKyaspax.



VYTIabl B IPOCTPAHCTBE: YIOJl MEXAY MPSIMOM Y INIOCKOCTBIO, IBYTPAHHBIA YTOJI, TMHEHHBIN Yol
IBYTrpaHHOro yria. TpéxrpaHHblii 1 MHOTOrpaHHble YIiibl. CBOMCTBA IJIOCKUX YIJI0B MHOTOTPaHHOI'O
yria. CBoicTBa MJIOCKUX U JABYIPAaHHBIX YIJIOB TPEXI'PaHHOrO yriya. TeopeMbl KOCUHYCOB U CHHYCOB
I TPEXTPAHHOTO YIIa.

MHororpaHHMKH

Buzasl MHOTOrpaHHMKOB, pa3BEPTKAa MHOrOrpaHHuka. IIpusma: n-yrosnpHas npusma, npsmas 1
HAKJIOHHAs MPHU3MBbI, OOKOBasi U TMOJHAs MOBEPXHOCTh MpU3MbL. [lapamnenenumnen, npsMoOyroabHbIN
napajuleJienunes U ero cpoicrBa. Kparyaiimime myTd Ha IOBEPXHOCTH MHOIOrpaHHMKa. Teopema
Oinepa. IIpocrpancTBenHas teopema I[ludaropa. [lupamuga: N-yronpHas nupamuja, NpaBUIbHAs U
yceuéHHass nupamuabl. CBoiicTBa péoep M OOKOBBIX I'paHell MpaBMIIbHOW mupaMuibl. lIpaBuiibHbIC
MHOT'OTPAaHHUKH: ITPaBUJIbHAS IIPU3Ma U IPABWIbHASI IMPAMU/JIA, [IPABWIIbHAS TPEYTOJIbHAS IMPAMUIA U
IPaBUIIBHBIN TeTpasap, KyO. [IpencTaBienue o npaBUIIbHBIX MHOTOTPAHHHUKAX: OKTa’JIp, 10JEKadIp U
UKOCa’Ip.

Brruuciienue »31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, amaroHanu, yriael. I[lnomans OGokoBOiA
MOBEPXHOCTH M TOJIHOW TOBEPXHOCTH NMPSMOW MPHU3MBI, ITUIOIAAh OCHOBaHMM, TeopeMa o OOKOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. [lnomans OGOKOBOM HOBEPXHOCTH U TMOBEPXHOCTH HPAaBUIBHOMN
IIMPaMM/IbI, TEOPEMA O IUIOUIAN YCEUEHHONW TUPAMHUIBL.

CuMMeTpHs B IPOCTPAHCTBE. DIIEMEHTHI CHMMETPHUH MPABUIIbHBIX MHOTOTPAaHHUKOB. CUMMETpUs
B IPAaBHJIBHOM MHOTOI'DAaHHMKE: CHMMETpHUs Iapajuleienunena, CUMMETPHs MPAaBWIBHBIX IPU3M,
CUMMETpUS IPABWIBHOM MUPaMU/IbIL.

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IonsATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U TPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeNCTBUA ¢ BEKTOPAMHU: CIIOKEHHUE U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE
BEKTOpa Ha yncio. CBoOWCTBa ClI0KEHMs BEKTOpOB. CBOMCTBAa yMHOXKEHHS BEKTOpa Ha uucio. [lonsarue
KOMIUTaHapHble BEKTOpHI. [IpH3Hak KOMIUIaHapHOCTH TpPEX BEKTOpoB. IIpaBmio mapamenenunena.
Teopema 0 pa3noXeHMM BEKTOpa IO TPEM HEKOMILIAHApPHBIM BeKTOpaM. [IpsmoyrosibHas cucrema
KoopauHaT B npocTtpaHcTBe. Koopaunatel BekTopa. CBs3b MEXIAY KOOpAMHAaTaMH BEKTOpa U
KOOpJAMHATaAMM TOYEK. YTOJI MEXAY BeKTopaMu. CKaJsIpHOE TPOU3BEACHNUE BEKTOPOB.

11 KJIACC

Tena BpaumeHus

Tloustus: MUIMHAPHUYCCKasA IIOBCPXHOCTD, KOHUYECCKast IMOBEPXHOCTD, cq)epnquKaﬂ
MMOBEPXHOCTh, OOpa3yrolue MmoBepxXHOocTel. Teja BpallleHWs: IWIHHIP, KOHYC, YCCUEHHBIH KOHYC,
chepa, map. B3aumHoe pacmonokeHue cdepbl M TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe.
N300paxkeHne Ten BpallleHUs Ha TUIOCKOCTH. Pa3zBépTka nunuHapa u KoHyca. Cummerpust chepsl u
mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEMe MPAMOYTrOIBHOIO
napajuieNienuneaa u cueacTus u3 He€. O0BEM MPSAMOIi U HAKIIOHHOW TIPU3MBI, IUITUHAPA, MUPAMUIBI U
koHyca. O0BEM I1apa M MapoBOro CETMEHTA.

KoMOunanmu ten BpalieHus U MHOTOrpaHHUKOB. [Ipu3ma, BnHcaHHas B IWIIMHIP, ONHCAHHAS
oxoJo muuHapa. [lepecedenue cdepsl u mapa c miockocteio. Kacanue mapa u cepbl MI0CKOCTHIO.
[ToHATHE MHOTOTPAaHHHKA, OIMMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAHHUK HJIU TEJIO
BpaICHHUSL.

[Inomane MOBEPXHOCTH WWIWHApPA, KOHyca, Tmwiomanab chepsl u e€ dacreidr. [logoOue B
npoctpancTBe. OTHOIIEHNE 00BEMOB, TUIOIIAICH MOBEpXHOCTEH MoM00HBIX (uryp. [IpeobpazoBanue
nono6usi, roMmoTeTus. Perienne 3a1a4 Ha INIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.



[TocTpoeHne ceueHUit MHOTOTPAaHHUKOB W TEJl BPALCHHS: CEYCHUS IMIMHApA (MapauieIbHO |
MEPICHIUKYISIPHO OCH), CEUSHUS KOHYyCa (MapajuieIbHbIe OCHOBAHUIO U MPOXOISAIINE Yepe3 BEPIIUHY ),
CEUeHUs IIapa, METOABI MMOCTPOCHUS CEYCHHI: METOJI CJIEIOB, METOJ] BHYTPEHHETO MPOCKTUPOBAHUS,
METOJI IIEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekroper B mpocrtpanctBe. Onepanuy Haja BEKTOpamMu. BeKTOpHOE YMHOXXEHHE BEKTOPOB.
CpoiicTBa BEKTOpHOTO yMHOXeHUs. [IpsMoyroipHas cucTeMa KOOpIMHAT B MPOCTPAHCTBE.
Koopaunatel Bektopa. Pasnoxenuwe BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIH METOA TpH
pEIICHUH TEOMETPHYECKUX 3a]1au.

JIBH:KeHUsI B IPOCTPAHCTBE

JBwxenust mpoctpanctBa. OtoOpakenus. [[Bmxkenus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
JBYDKEHUH. Buabl JBWKEHWIA: TapajUledbHBIA IEPEHOC, IEHTpalbHAas CHUMMETPUS, 3€pKajbHas
CUMMETpHS, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus nogobus. [Ipsmas u cepa Ditnepa.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaxkaanckoe BoCIMTaHHeE:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU 00YUYAIOMIETOCs KaK aKTUBHOTO W OTBETCTBCHHOTO
YJieHa POCCHUUCKOro OOIIecTBa, MPEACTABIEHHE O MaTEeMaTHYEeCKHX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAyp TPaKAAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U IPYroe),
YMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMA HMHCTUTYTaMHU B COOTBETCTBHHM C WX (YHKIMSIMHU U
Ha3HA4YCHHEM;

2) naTpuoOTHYECKOe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTh POCCUICKON Tpa)IaHCKOW HISHTHYHOCTH, YBaXCHHS K TMPOIIJIOMY U
HACTOSIIEMY POCCHUHWCKON MaTE€MAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHHUSIM POCCUHUCKUX
MAaTeMaTUKOB M POCCHUUCKOM MAaT€MAaTHYECKOW IIKOJbI, UCIOJb30BAHUE 3TUX JOCTHUKEHHI B JPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHUIMCKOTO Hapoja, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO MOBEJICHNUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHIKEHUN HAYKU U
JeSITebHOCThIO YUYEHOTO, OCO3HAHHUE JINYHOTO BKIIaJa B MOCTPOSHUE YCTOWYUBOTO OyAyIIEro;

4) 3cTeTYeCKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs ICTETHKY MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, peHIeHUH, pacCyXICHHH, BOCIPUUMYUBOCTD K MAaTE€MaTHYECKUM acIleKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTaHmue:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHATh MaTEMaTHUYECKUE 3HAHMUS B MHTEpPEcax 3J0pPOBOTO U
6e3omacHoro o0Opa3a *H3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 370POBBIO (3I0pOBOE MHTAHUE,
cOamaHCHpPOBAHHBIA PEKUM 3aHATUN M OTABIXA, perylsipHas (u3udeckas aKTHBHOCTH), (pu3mdeckoe
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JIESITEIBHOCTHIO;

6) TpynoBOe BocIMTAHME:

TOTOBHOCTh K TPYJy, OCO3HAHME LEHHOCTU TPYAOIIOOMS, WHTEpPEC K pa3IU4HbIM cdepam
poecCHOHALHON NIEATENBHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW W €€ MPHIOKCHUSIMU, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOp Oyaymie mpodeccuu M pealn30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
IJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOPA3OBAaHHMIO Ha
MPOTSHDKEHUM BCEW KU3HHU, TOTOBHOCTh K AKTHMBHOMY YYAacTHIO B PEUICHUM MPAKTUYECKUX 3a]1a4
MaTeMaTU4eCKOW HalpaBJIECHHOCTH;



7) 3Ko0J0rnYecKoe BOCIIUTAHME:

C(bOpMI/IpOBaHHOCTL 3KOJIOTHYECKOU KYJbTYPHI, IIOHUMAaHUC BJIMAHUA couaJIbHO-
SKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLMATBHOM Cpelibl, 0CO3HAHUE TI100aTbHOTO
XapaKTepa HKOJOTHYECKHX MpOOJIeM, OPHUEHTAlMs Ha TPUMEHEHHUE MAaTeMAaTHYEeCKUX 3HAHWH IS
perieHus 3a1a49 B 00J1aCTH OKPYIKAIOIIEH Cpe/ibl, TNIAHUPOBAHUE IMMOCTYIKOB M OIICHKH MX BO3MOMKHBIX

MOCIICACTBHH JIJISI OKPY KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKd W OOIIECTBEHHOM MPAaKTUKH, MOHMMAHHE MAaTEMAaTHYECKOH HayKH Kak cepbl 4elOBEUYeCKOU

NEeATEIbHOCTH, ITAIlOB €€ Pa3BUTUSA U 3HAYMMOCTH JUIS Pa3BUTHSA LIMBWIM3ALMU, OBJIAJICHUE SI3BIKOM
MAaTE€MaTUKU U MaTEMAaTUYECKOM KYJIbTypOH KaK CPEICTBOM II03HAHUS MUPA, TOTOBHOCTB OCYIIECTBIIATh
IIPOCKTHYIO U UCCIIEN0BATEIbCKYIO NEATEIIBHOCTD HHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
Ba3oBble Jlornuyeckue aeiicTBUA:

BBISIBJIATh M XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOLIEHUH MEXIy NOHATUAMH, (QOPMYJIHPOBATH ONPEAEICHUs IOHATUH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpHU3HAK KiIacCU(UKALUU, OCHOBAHUSA JUIl O0OOIIEHUS U
CpaBHEHHUS, KpUTEPUU IIPOBOIUMOIO aHAIN3a;

BOCIPUHHUMATh, (QOPMYJIUPOBAaTH M MPeoOpa3OBbIBATh CYXACHUSA: YTBEPAUTENbHbIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U HPOTHBOpEUMs B (akTax,
JaHHBIX, HAONMIONEHUSX M YTBEPXKICHMSX, IMpeajgaratb KpPUTEPUH Ui BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JIeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AECTYKTUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOYE€HNH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITETILHO JIOKAa3aTeIbCTBA MAaTEMATUUECKUX YTBEPKIACHHUM (MIpsIMbIE U OT
IIPOTUBHOI0), BBICTpauBaTh AapryMEHTALMIO, MPUBOIUTH IPUMEPHI U KOHTPIPHUMEPHL,
000CHOBBIBaTh COOCTBEHHBIE CYKIECHHS U BHIBOJIBI;

BBIOMpATh CIIOCOO pelieHrs yuyeOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PELICHMUS,
BbIOMpaTh HanboJIee MOAXOSAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ucciaenopareabcKue AeiicTBUS:

MCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATENIbCKUI MHCTPYMEHT MO3HAHUSA, (GOPMYyIUPOBAThH
BOIIPOCHI, (DUKCHPYIONIHE MPOTHBOPEYHE, MPOOJIEMY, YCTaHABIMBATH UCKOMOE W JIAHHOE,
(hopMHUPOBATh TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOAUTh  CAMOCTOATEIBHO  CIJITAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIEIOBaHUE  TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUYeCKOTO 0OBEKTa, SIBJICHHUS, MPOIIeCCa, BHISIBICHUIO
3aBUCUMOCTEHN MKy 00bEKTaMH, IBIICHUSMH, TTPOIIECCAMH;

CaMOCTOSITEJILHO (hOPMYJIMPOBATh OOOOIIECHUS W BBIBOJBI IO Pe3yJibTaTaM MPOBEACHHOTO
HAOJIIOJICHUS, HCCIICJIOBAHMS, OICHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pPE3yJbTaTOB,
BBLIBOJIOB Y O0OOIIIEHUN;

MIPOTHO3UPOBATH BO3MOXXHOE Pa3BUTHE MPOIECCA, @ TAKIKE BBIIBUTATH MIPEATIONIOKECHHSI O €T0
Pa3BHTHH B HOBBIX YCJIOBHSIX.

Padora ¢ undopmanueii:

BBISIBJIATH JCPUIUTHI MH(DOPMALIUU, NTAaHHBIX, HEOOXOAUMBIX JII OTBETA Ha BOMPOC W JJIS
peLIEHHs 3a/1a4u;



BBIOMpaTh MHGOPMAIMIO W3 HCTOYHHKOB  PA3IMYHBIX  THIIOB, aHAJU3UPOBATH,
CHCTEeMaTH3HpOBaTh M HMHTEPHPETHPOBATh HMH(MOPMAIMIO DA3IMYHBIX BUAOB U (HOpM
MIPECTABICHHUS;

CTPYKTYPHUPOBaTh WH(POPMALINIO, TIPEIICTABIATE €€ B pa3IMyHbIX (POopMax, WITIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HA/IEKHOCTh MH(POPMALIUH IO CAMOCTOSTEIEHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA
OO0menue:

BOCIIPHHUMATh U (OPMYJIHPOBATH CYKACHHS B COOTBETCTBUH C YCIOBHSMH U IEISIMH
00LIeHNsI, ICHO, TOYHO, IPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX M MUCHMEHHBIX
TCKCTaX, daBaTb IMOACHCHHA II0O XOAY PCIICHUA 3aJadrd, KOMMCHTHUPOBATH HOJIy‘-IeHHBIfI
pe3yibTarT;

B XO7e OOCYXXICHUsI 3a/1aBaTh BOINPOCHI 10 CYIIECTBY OOCYKIAaeMOW TEMbI, MPOOJIeMbI,
peHIaCMOI\/JI 3ala4uu, BbICKA3bIBATb HACH, HALICJICHHBIC HA ITIOUCK PCHICHUA, COIIOCTABIIATH CBOU
CYXKICHHS C CY)KACHUSAMH IPYTHX YYaCTHHUKOB JUANIOra, 0OHAPYKUBATh PA3IMINE H CXOJICTBO
HO3UIINI, B KOPPEKTHO# (hopme HopMyTHpPOBATh Pa3HOIIIACHS, CBOU BO3PaKEHHUS;
NpCACTABJIATE PE3YJIbTAaThl PCHICHUA 3adadd, OSKCICPUMCHTA, HCCICAOBAaHHWA, ITPOCKTA,
CaMOCTOSTENIbHO BBIOMpATh (OpMAT BBICTYIUICHHS C yd4€TOM 3a/a4 [PE3CHTAlUH U
0CcOOEHHOCTEH ayTUTOPHH.

PeryisiTuBHBIC YHHBepCaJbHbIC y4eOHbIC el CTBUSA

Camoopranmusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELLIEHUS 3a/1a4H, BBIOUPaTh CIIOCO0 pelieH sl ¢ yuETOM UMEIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEM, apTyMEHTUPOBATh U KOPPEKTUPOBATh BApUAHThI PEIICHUN €
yu€TOM HOBOM HH(pOpMAaIHH.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJICKT:

BJIa/IETh HaBbIKAMM MO3HABATEJIbHOM peduieKCHM KaKk OCO3HAaHUS COBEPIIAEMBIX EHCTBUHN U
MBICIMTENIbHBIX TPOLIECCOB, MX pe3yJdbTaToOB, BIaJeTh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yiibTaTa pelieHns MaTeMaTUYeCcKOH 3a1auu;

MpeIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TNpH pELIEHUH 33Jadd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HaWJAEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE Pe3yJIbTaTa LIEIH U YCIOBUSAM, OOBSICHATH MPUYMUHBI JOCTHKEHHS
WIA HEJOCTH)KEHUS pPEe3yJbTAaTOB JIEATEIbHOCTH, HAaXOIUTh OLIMOKY, JaBaTh OIIEHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MMOHWMAaTh M WCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW M HWHIMBHIYaJbHOH pabOTHI TpHU
pemeHnn y4eOHBIX 3ajad, NMPUHUMATh Iellb COBMECTHON JEATENIbHOCTH, IUIAaHHPOBATH
OpraHU3aINI0 COBMECTHOM PabOThI, pacpeiesaTh BUIALI PaOOT, TOTOBAPUBATHCS, 00CYKIaTh
MIPOLIECC ¥ PE3yNbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (popmax paboTbl (0OCyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIMOJHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JCHCTBUS C
JAPYTUMH 4IEHAMH KOMaH/bI, OIICHWBAaTh KAaueCTBO CBOETO BKJaJa B OOIIMN MPOIYKT IO
KPUTEPHSIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

K xonity 10 kacca o0ydJaromuiicss HAy4YnTCS:

CBOOO/ZIHO OIIEpUpPOBATb OCHOBHBIMHM IOHSATHSMH CTEPEOMETPUM IPU PEUICHUM 3a1ad U
IIPOBEJICHUU MATEMAaTUYECKUX PACCYKICHUM;

IIPUMEHATh AKCUOMBI CTEPEOMETPUM U CIICACTBUS U3 HUX IIPU PELICHUU I'€OMETPUYECKUX
3a1ad4;

KJaccu(UIUPOBaTh B3aMMHOE PACIOIOKEHHUE NPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOO/JIHO OIEpPUPOBaTh IOHATHSMH, CBS3aHHBIMU C yIJaMU B IPOCTPAHCTBE: MEXIY
IIPSIMBIMU B ITIPOCTPAHCTBE, MEXKIY NPSMOM U IIIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOZIHO paclo3HaBaTb OCHOBHBIE BHJbl MHOIOTPaHHUKOB (TpuU3Ma, NHpaMUAA,
MPSIMOYTOJIBHBIH Mapasuienenunen, Kyo);

KJ1accu(UIMpPOBaTh MHOTOTPAHHHUKH, BEIOWPAst OCHOBaHMS ISl KIacCU(UKAIIHH;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C CEYEHMEM MHOTOTPAHHUKOB IIJIOCKOCTBIO;
BBINOJIHATh MapajuleJIbHOE, LEHTPAJIbHOE W OPTOTOHAJIBHOE NPOEKTHpPOBaHME (UTYp Ha
IUIOCKOCTD, BBIIOJHATH N300pakeHust (pUryp Ha miI0CKOCTH;

CTPOUTb CEUYEHHS] MHOTOIPAHHUKOB Ppa3IMYHBIMU METOJAMHU, BBINOIHATH (BBIHOCHBIE)
IUIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BU]I CBEpXY, COOKY, CHU3Y;
BBIYUCIIATH IJIOLIA/IM TOBEPXHOCTEH MHOIOTPAHHUKOB (ITPU3Ma, MUpaMK/ia), TeOMETPUIECKUX
TeJ ¢ MpUMEHEeHueM (GopmyIr;

CBOOO/IHO ONEpPUPOBATH MOHATHSAMHU: CUMMETPHUSl B MPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETpUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHN (QUTYPBL;

CBOOO/JIHO ONEpUPOBATH IOHSATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBIITOJIHATH JICUCTBUS HaJ BEKTOPAMM;

pemiath 3aJayd  Ha JIOKAa3aTeIbCTBO MATEMaTUYECKMX OTHOIICHWH W HAaXO0XJICHHE
TF€OMETPUYECKUX BEIUYHUH, MPUMEHSS MU3BECTHBICE METOJBI IPH PEHICHUH MATEMaTHYECKHUX
3a/1a4 NOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CIIOKHOCTH;

IIPUMEHATH IMPOCTEHIINE IPOTrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHKAIMOHHBIE
CUCTEMBI NIPU PEIICHUH CTEPEOMETPUUECKHUX 3a1a4;

U3BJIEKaTh, MPEOOPa30OBBIBATE U HMHTEPIPETHPOBATh HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX QUrypax, MpeACTaBICHHYIO Ha YepTexKaxX U pUCYHKAX;

IIPUMEHATH IIOJYyYEHHbIE 3HAHWS Ha IIPAKTUKE: CPABHUBATH M AHAJIM3UPOBATH DPEANIbHbBIC
CUTyalluH, NIPUMEHATh U3YyYEHHBIE IOHATHUS B IPOLECCE IMOUCKA PEIICHUS MaTeMaTU4ECKU
c(OpMyIMPOBaHHON MPOOJIEMBI, MOJETUPOBATh peaIbHbIe CUTYAIlMH Ha SI3bIKE T€OMETPHUH,
UCCJIEI0BATh MIOCTPOEHHBIE MOJEIH C MCIOIb30BaHUEM I'€OMETPUYECKUX ITOHATHI U TEOPEM,
anmapara anreOpbl, peuarh MPAaKTUYECKUE 3a/ladyd, CBSI3aHHbIE C HAXOXIECHUEM
F€OMETPUYECKUX BEIINYUH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS I'€OMETPUM KaK COCTABHOW YacTH
(byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.



11 KJIACC

K xonny 11 kiacca oOyyarouuiicss Hay4uTcs:

CBOOOJHO OINEPUPOBATh MOHATUSAMH, CBSI3AHHBIMU C LWIMHIPUYECKON, KOHUYECKOW U
cepuueckoil MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI ITOTy4YEHUS;

OIIEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C T€JIaMU BPAIICHUS: IIMIIMHIPOM, KOHYCOM, cepoit
U II1apoM;

pacro3HaBaTh Tena BpalleHus (IWIMHIAP, KOHYC, cdepa W Imap) U OOBACHATH CIIOCOOBI
MOJIy4€HUS TEJ BPAIICHUS;

KJ1acCu(UIUPOBATh B3AUMHOE PACIONIOKEHUE CPephl U MIO0CKOCTH;

BBIYUCIISATh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJ BpalleHUs, 0ObEMBI U IJIOIIAAN
MOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJl BPAILECHHUS, T€OMETPUUECKUX TelI C MPUMEHEHHEM
opmyur;

CcBOOOJIHO OMNEpUPOBATh MOHATHUSAMHM, CBSI3aHHBIMU C KOMOMHALMSIMH Tell BpAlICHUS U
MHOTOTPaHHUKOB: MHOTOI'PAaHHUK, BIMCAHHBIN B cepy U ONMUCAHHBIA OKOJIO cdepsl, cdepa,
BITMCaHHAsI B MHOTOTPAaHHUK WJIH TEJIO BPAILICHHS,

BBIUUCIIATH COOTHOIICHHUS MEXTy TUIOIMIASIMHA MTOBEPXHOCTEH 1 00bEMaMU TIOJJOOHBIX TET;
n300pakaTh M3ydaemble (UTYPHI, BBIIOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PHCYHKOB
MIPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPALICHUS;
W3BIICKaTh, MHTEPIPETUPOBATh M MpPEeoOpa3oBBIBATH MH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTekKaxX U pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MIOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIlH HA/l BEKTOPAMH;

3aJjaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM cHCTEME KOOpAMHAT;

peliaTh reoOMeTpHUYecKHue 3a7aud Ha BBIYHCIECHUE YTJIOB MEXKIY MPSMBIMH U TMJIOCKOCTSIMH,
BBIUMCIIEHUE PACCTOSHUI OT TOYKM 10 IUIOCKOCTH, B LI€JIOM, HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOTO METO/a TIPU PEIICHUH;

CBOOOJTHO OIIEPHPOBATH TOHSATHIMH, CBSI3aHHBIMH C IBIDKEHHEM B TMPOCTPAHCTBE, 3HATH
CBOMCTBA JBUXECHUN;

BBITIOJTHATH H300paKeHNs MHOTOTPAHHUKOB | TEJI BPAIICHUs TPH MapauIeIbHOM TTEpeHoce,
LEHTPAIbHON CHUMMETPHUH, 3€pPKAJBHON CHUMMETpPUH, IIPU IOBOPOTE BOKPYT MPAMOU,
npeoOpa3oBaHus TO100WS;

CTPOUTH CEYCHHS] MHOTOTPAHHUKOB WM TN BpAIICHUS: CEYCHUS LWIHHJIpa (TapaiiedbHO U
MEPIIEHIUKYIISIPHO OCH), CEYEeHHUsI KOHYyca (TapajuiebHbIe OCHOBAHHIO M TIPOXOJIAIINE Yepes3
BEPIIIKHY ), CEUCHUS I1apa;

UCMOJb30BaTh METOABl MOCTPOCHHMS CEYEHHUH: METOJ CIEA0B, METOA BHYTPEHHETO
MIPOEKTUPOBAHHUS, METO]I TIepeHOCa CEeKYILEeH MITOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKIACHHUS,

NPUMEHITh TeOMEeTpUYeckre (akThl ISl  peUIeHHWs CTePEOMETPUYECKHX  3ajad,
MIPEIOJIATAI0NINX HECKOJIBKO MIAaroB PEIICHHUS, €CIIA YCIOBUS TPUMEHEHUS 3aaHbl B SBHOU U
HesIBHOU (opme;

pemars 3aJaud  Ha JI0Ka3aTeIbCTBO MaTEeMaTHYEeCKUX OTHOIIEHWH M HaxOXICHHE
T€OMETPUUYECKUX BEIINYUH;

MPUMEHITh MPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MpPH
pEILIeHNU CTePEOMETPUYECKHUX 3a/1ay;

MPUMEHSTh MOJYYEHHbIC 3HAHWS Ha MPaKTUKE: CPaBHUBATh, aHAJIM3UPOBATh U OLICHHWBATH
pealibHble CUTyalluu, MPUMEHSATHh H3yUYEHHBIE IMOHSATHS, TEOPEMBI, CBOMCTBAa B IIpoOIECcCe



MOKCKA PELIeHUs] MaTeMaTH4YeCKU cPOPMYITUPOBAHHOM MPOOIEMBbI, MOETUPOBAThH pealibHbIE
CUTyallud Ha S3bIKE N€OMETPHUH, HCCIEN0BAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM
TEOMETPHUECKUX TOHSATHH M TeopeM, ammaparta aireOpbl, pemarb MpaKTHYECKUe 3aauu,
CBSI3aHHBIE C HAX0XJICHUEM T'€OMETPUUYECKUX BEIIUYUH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS TEOMETPUU KaK COCTaBHOM 4YacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

DJIeKTpOoHHbIe (LM (poBbIE)

n/m nporpaMmMsbl Bcero KounTpoabHubie padoTrel  00pazoBaTe/ibHbIE PeCypChl
1 BBenenue B ctepeoMeTpuio 21 1 http://fcior.edu.ru
2 B3anMHOe pacionokeHue mpsMbIX B 6 http://www.tmn.fio.ru/works/
MIPOCTPAHCTBE
. Pocculickas 3JIeKTpOHHAs MIKOJa
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B
3 MPOCTPAHCTBE 8 1 (resh.edu.ru)
4 [eprieH AMKYJISIPHOCTD MPSIMBIX K 93 1 http://fcior.edu.ru
TUIOCKOCTEH B MPOCTPAHCTBE
Poccuiickas anekTpoHHas mKosia
5 VYTIIBl ¥ paccTOSHUS 16 1 (resh.edu.ru)
6 MHOTOrpaHHHKE 7 1 http://www.tmn.fio.ru/works/
7 BexTops! B mpocTpaHcTBE 12 1 https://fipi.ru
3 [ToBTOpenue, 0000IICHNE 1 CUCTEMATH3AIHSI 5 https://fipi.ru
3HAHUU
9 Peseps 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://fipi.ru/
https://fipi.ru/

11 KUIIACC

KounuecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
Ne n/m NMPOrpamMmbl Bcero Kontpoapunie o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
1 AHanuThueckas reoMeTpust 15 1 http://fcior.edu.ru
5 [ToBTOpeHue, 0600IICHNE 1 12 1 https://fipi.ru
CUCTEeMAaTH3alMsl 3HAaHHH
3 OGbEM MHOTOrPAHHHKA 16 1 http://www.tmn.fio.ru/works/
4 Tena BpameHus 22 1 https:/fipi.ru
. Poccuiickas 35IeKTpOHHAs [IKOJIa
[Tnomany noBepXHOCTU U OOBEMBI
5 KpYIBIX T 9 1 (resh.edu.ru)
Poccuiickas 3JIeKTpOHHAs 1IKOJa
6 JIBOKEHUS 5 1 (resh.edu.ru)
2 [ToBTOpEeHue, 0000IIeHUE U 17 1 https:/fipi.ru
cHUcTeMaTU3alus 3HaHUI
8 Peseps 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 7



https://fipi.ru/
https://fipi.ru/
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://resh.edu.ru/?ysclid=ln0a9oblak948708798
https://fipi.ru/

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

e Marematuka. ['eomerpus, 11 xmacc/ Mep3msik A.I'., Homuposckuii JI.A., TTonsxoB B.M.; mox
penakuueit [Tononsckoro B.E., O0mecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO M3naTenbckuii

nentp «BEHTAHA-I'PA®»; Akunonepnoe obmiectBo «M3aatenbetBo «IIpocBeniennes

e Marematuka. ['eomerpus, 10 xkmacc/ Mepsmsik A.I'., Homuposckuii JI.A., TTonskoB B.M.; mox
penakuueit [Togonsckoro B.E., O061ecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO M3naTenbckuii

nentp «BEHTAHA-I'PA®»; Akunonepnoe obmiectBo «M3narenbctBo «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

e Marematuka. ['eomerpusi, 11 kmace/ Mep3msak A.I'., Homuposckuii [.A., ITonskoB B.M.; nox
penakuueit ITomonsckoro B.E., O0mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO M3maTenbckuid

ueHtp «BEHTAHA-TPA®»; AkiunonepHoe obmectso «M3narensctBo «lIpocsemennen

e Maremaruka. ['eomerpus, 10 xkmacc/ Mep3msk A.I'., Homuposckwmii JI.A., [TonsikoB B.M.; mox
penakuueit [Tomonsckoro B.E., O0mecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO M3maTenbckuii

neHtp «BEHTAHA-I'PA®»; AkuronepHoe obmiectBo «M3marenberBo «IIpocBemenney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

resh.edu.ru Poccuiickast 371eKTpOHHAs IIKOJIA

http://fcior.edu.ru - denepanbHblil HEHTP HHPOPMAIIMOHHBIX 00PAa30BaTEIBHBIX PECYPCOB;
https://fipi.ru — GpenepanbHbIil HHCTUTYT MEAATOTUUECKUX M3MEPEHUI
www.alleng.ru/edu/mathl.htm - k ypoky maremaTiku

comp-science.narod.ru/didakt.html - munakTrueckue maTepuansr;

InternetUrok.ru - Buaeoypoku;

https://math100.ru— moaroroska k EI'D mo mMaremaTuky;
https://ege.sdamgia.ru- Matemarika npo(UIBHOTO YPOBHS: 3aJaHUSI, OTBETHI, PEIICHHUSI.
OObyuatomas cuctema Jmutpus I'yiuuna

http://www.tmn.fio.ru/works/http//www.exponenta.ru-o6pa3zoBarenbHblii MATEMAaTHYECKUN CAAT


http://fcior.edu.ru/
https://fipi.ru/
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