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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 yaeOHoro Kypca «['eomerpus» Ha yriyOIEHHOM ypOBHE — Pa3BUTHE
WH/IMBUYATbHBIX CHOCOOHOCTEH OOYyYalomuXxcsi NMpHU H3YYEHHUH TEOMETPUH, KaK COCTaBIISIOIIECH
npenMeTHo obnactm  «Marematrka © - MHPOpMATHKa» depe3 o0ecredyeHHe BO3MOXKHOCTHU
MPUOOPETEHUS U UCTIONBb30BaHU Oojiee TITyOOKHUX TeOMETPUUYECKUX 3HAHUHN U IEHCTBUH, CLICIIU(UIHBIX
reOMETpUH, U HEOOXOMUMBIX I YCHEIIHOTO MNpOo(eCcCHOHATBFHOTO O00pa30BaHUs, CBA3aHHOTO C
HUCIIOJIb30BaHUCM MAaTECMAaTHUKHU.

[IproputeTHBIMU 3aladyaMH Kypca I'€OMETpUM Ha YIiayOJI€HHOM YPOBHE, PACUIMPAIOIIMMHU U
YCHIIMBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBJISIFOTCS:

® 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
MaTeMaTUYECKUX MOJENAX, IO3BOJIAIONIMX ONHCBHIBATH W MU3y4aTh pa3HbIE SIBICHUS
OKpY’KaloIllero Mupa, 3HAaHUE TMOHATHIHOro ammapata Mo paszeny «CrepeoMeTpus»
y4eOHOT0 Kypca TeOMETPHU;

e (opmupoBaHUE YMEHUS BIIAJETh OCHOBHBIMHU MOHSATUSMHU O MPOCTPAHCTBEHHBIX PUTYpaX U
X OCHOBHBIMH CBOWCTBAMH, 3HAHUE TeOpeM, GOPMYJl U YMEHUE MX MPUMEHATb, 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 MOJIEIIH;

¢ (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, TMPOBOJAUTH  JOKa3aTeJIbHbIE PACCYXACHUS B  XOAE  pEIIeHUs
CTEPEOMETPUYECKUX 3a7ad W 3a7a4 C MPAKTHYECKUM COJepKaHueMm, (HopMupoBaHUe
MPEACTABICHUSI O HEOOXOJWMOCTH JOKa3aTeIbCTB IMPH OOOCHOBAHMHM MaTEMaTHYECKHX
YTBEPKJICHUM U POJIM aKCUOMATUKHU B MPOBEACHUU JIETYKTUBHBIX PACCY>KJIECHUN;

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

e (QopmupoBaHue (QYHKIMOHATBHOW T'PAMOTHOCTH, pEJIEBAHTHOW TE€OMETPUU: YMEHUS
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,
HCCIICA0OBAaHHUA ITOCTPOCHHBIX Mo,ueneﬁ, HUHTCPpHIPCTALIUN NOJTYUYCHHBIX PC3YJIbTATOB.



OCHOBHBIMHU COJIEpXKATEIBHBIMH JIMHUSAMU ydeOHOTO Kypca «l'eomerpusi» B 10—11 kmaccax
spisitores:  «lIpsiMbple M TUIOCKOCTH B MPOCTpaHCTBe», «MHOrorpanHukmn», «Tena BpaiieHus»,
«BeKTOophl U KOOPAUHATHI B TPOCTPAHCTBEY, «JIBMXKEHHS B TPOCTPAHCTBEY.

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 ((OpPMUPOBAHKE JTOTHUYCCKUX YMEHUN paclpeneseTcs He
TOJIBKO TIO COJEpXaTelNbHBIM JIMHUSAM, HO M 1O roaaM oOydeHus. CopepxkaHwe 0oOpa3oBaHWS,
COOTBETCTBYIOILIEE TMPEAMETHBIM pe3yibTaTaM ocBoeHus DeaepanbHOH pabdouell MNpPOTrpamMMBbl,
pacnpeeiéHHBIM 110 ToJaM 00yueHusl, CTPYKTYpHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM ~ BOIpOcaM  oOydaromiecs OOpallagiuch HEOAHOKPATHO. OTO  TO3BOJISET
OpraHu30BaTh OBJIAJICHUE TEOMETPUUYECKUMH TMOHATUSIMH M HaBbIKAMU IMOCJIEIOBATEIBHO H
MOCTYNaTeNIbHO, C COOMIOICHUEM IIPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOUATh B OOIIYIO
CUCTEMY F€OMETPUYECKHX MPECTaBICHU 00YyUarONXCs, pacupsis U yriyounss e€, o0pa3ys poyHbIe
MHOECTBEHHBIE CBSI3H.

[Tepexon k U3yUEHHUIO TEOMETPHUH HA YIIIYOJIEHHOM YPOBHE IO3BOJISCT:

co3math ycinoBus s auddepeHrmanyu  00ydyeHHs, TMOCTPOSHUS  WHAMBHIYaJIbHBIX
o0pa3oBaTeNnbHbIX MPOTrpamMM, O0OECHeduTh YriayONEHHOE HU3Y4YEHHE T'e€OMETPUM KaK COCTaBISIOLICH
y4aeOHOTro npeamera «MareMaTrukay;

MOATOTOBUTH 00YUAOIIMUXCS K MPOAOIKEHUIO U3YUCHHSI MATEMATUKH C y4€TOM BBIOOpa Oy Ty1ieid
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MKy 00IIUM U poQeccCuOHANIbHBIM 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 IIPEIMETA
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: IEPECEKAIOUIMECS, MNapajUle/bHbIE H
cKpemuBaomuecss npsmble. [IpusHaku ckpemmBaromuxcss npsmbix. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: NapaslieidbHble IPSIMbIE B IPOCTPAHCTBE, NapaieIbHOCTh TPEX MPSIMBbIX,
napajieNIbHOCTh MPSAMOH U TIockocTH. [lapanensHoe 1 IieHTpalbHOE IPOEKTUPOBAHKE, H300pakeHne
¢uryp. OCHOBHBIE CBOICTBA MapauIeIbHOIO MPOeKTUpoBaHus. V300paskeHue Guryp B napauieabHOR
MPOEKIMU. YTIJIBI C COHANpaBICHHBIMU CTOPOHAMH, YTOJl MEXAYy MpSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh TJIOCKOCTEW: MapajlyIeIbHbIE TUIOCKOCTH, CBOMCTBA MApaJUIEIbHBIX IUIOCKOCTEH.
[Tpocreiiime MpOCTpaHCTBEHHbIE (PUTYpPBHI HA IUIOCKOCTH: TETpadJp, Mapaiielienure]], MOCTPOCHUE
CCUYCHMUIA.

[lepneHuKyaIpHOCTh NMPSMOM M IJIOCKOCTH: MEPIECHIUKYJSPHBIE NpSMbIE B IPOCTPAHCTBE,
MpsIMBIE NapaJuIeNIbHbIE U EPIEHANKYIISIPHBIE K IITIOCKOCTH, MPU3HAK NMEPIEHIUKYISIPHOCTH IPAMOMN U
IUIOCKOCTH, TE€OpeEMa O NPSMOM MEPHEHAUKYISIPHON IIOCKOCTH. OpTOroHaJbHOE MPOEKTHPOBAHMUE.
[lepneHauKyIslp ¥ HAKJIOHHBIE: PACCTOSHME OT TOYKHU JO IUIOCKOCTH, PAaCCTOSHHE OT MpPSIMOW 110
IUIOCKOCTH, TPOEKIus (Uryphl Ha IJIOCKOCTh. I[leprneHauKynspHOCTh IJIOCKOCTEH: MpHU3HAK
MEPNEHIUKYISIPHOCTH ABYX ITOCKOCTEN. Teopema o TpéX nmeprneHIuKyspax.



VYTIabl B IPOCTPAHCTBE: YIOJl MEXAY MPSIMOM Y INIOCKOCTBIO, IBYTPAHHBIA YTOJI, TMHEHHBIN Yol
IBYTrpaHHOro yria. TpéxrpaHHblii 1 MHOrOrpaHHble yribl. CBOMCTBA MJIOCKUX YIJI0B MHOTOTPaHHOI'O
yria. CBoMCTBa MJIOCKUX U JIBYTPAaHHBIX YIJIOB TPEXIPAaHHOrO yria. TeopeMbl KOCUHYCOB U CHHYCOB
I TPEXTPAHHOTO YIIa.

MHororpaHHMKH

Buzasl MHOTOrpaHHMKOB, pa3BEPTKAa MHOrOrpaHHuka. IIpusma: n-yrosnpHas npusma, npsmas 1
HAKJIOHHAs MPHU3MBbI, OOKOBas W TOJHAs MOBEPXHOCTHh MpHU3MbL. llapamnenenumnesn, npsiMOyroabHBIN
napajuleJienunes U ero cpoicrBa. Kparyaiimime myTd Ha IOBEPXHOCTH MHOIOrpaHHMKa. Teopema
Oinepa. IIpocrpancTBenHas teopema I[ludaropa. [lupamuga: N-yronpHas nupamuja, NpaBUIbHAs U
yceuéHHass nupamuabl. CoiicTBa péOep M OOKOBBIX I'paHEH MpaBWIbHOW mupaMuabl. lIpaBuiibHBIC
MHOT'OTPAaHHUKH: ITPaBUJIbHAS IIPU3Ma U IPABWIbHASI IMPAMU/JIA, [IPABWIIbHAS TPEYTOJIbHAS IMPAMUIA U
IPaBUJIbHBIN TeTpasp, KyO. [IpencTaBienue o npaBUIIbHBIX MHOTOTPAHHUKAX: OKTA’Ip, 10AEKadAp U
UKOCa’Ip.

Brruuciienue 35eMEHTOB MHOTOTPAHHUKOB: pEOpa, amaroHanu, yriel. [lnomans OGokoBOiA
MOBEPXHOCTH M TOJIHOW TOBEPXHOCTH NMPSMOW MPHU3MBI, ITUIOIAAh OCHOBaHMM, TeopeMa o OOKOBOM
MIOBEPXHOCTU MpsiMON mnpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M HOBEPXHOCTH IPaBHIBHON
IIMPaMM/IbI, TEOPEMA O IUIOLIAN YCEUEHHON TUPAMUBIL.

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

BexkTophl M KOOPAUHATEI B IPOCTPAHCTBE

[IonsATHA: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U TPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIeNCTBUSA ¢ BEKTOPAMHU: CIOKEHHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXEHUE
BEKTOpa Ha yncio. CBoOWCTBa ClI0KEHMs BEKTOpOB. CBOMCTBAa yMHOXKEHHS BEKTOpa Ha uucio. [lonsarue
KOMIUTaHapHble BEKTOpHI. [IpH3Hak KOMIUIaHapHOCTH TpPEX BEKTOpoB. IIpaBmio mapamenenunena.
Teopema 0 pa3noXeHMM BEKTOpa MO TPEM HEKOMILIAHApPHBIM BeKTOopaM. [IpsmoyronpHas 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, KOHHUYECCKast IMOBEPXHOCTD, C(l)epI/I‘IeCKaﬂ
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 munuuApa u KoHyca. Cummerpus cdepsl 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 U MapoBOro CETMEHTA.

KoMOunanmu ten BpalieHus U MHOrorpaHHukoB. [Ipu3ma, BnucaHHas B HMUJIMHAP, OMHCAHHAS
oxoJo muuHapa. [lepecedenue cdepsl u mapa c miockocteio. Kacanue mapa u cepbl MI0CKOCTHIO.
[ToHATHE MHOTOTPAaHHHKA, OMMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAaHHUK WJIN TEJIO
BpaICHHUSL.

[Tnomane MOBEPXHOCTH NWIWHApPA, KOHyca, Iuiomaab chepsl U e€ dvacreir. [logoOue B
npoctpancTBe. OTHOIIEHNE 00BEMOB, TUIOIIAICH MOBEpXHOCTEH MoM00HBIX (uryp. [IpeobpazoBanue
nono6usi, roMmoTeTus. Perenre 3a1a4 Ha IIIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.



[TocTpoeHne ceueHUit MHOTOTPAaHHUKOB W TeJl BPALICHUS: CEYCHUS IMIIMHAPA (MapalieIbHO |
MEPICHIUKYISIPHO OCH), CEUSHUS KOHYyCa (MapajuieIbHbIe OCHOBAHUIO U MPOXOISAIINE Yepe3 BEPIIUHY ),
CEUeHUs IIapa, METOABI MMOCTPOCHUS CEUCHHI: METO/ CIIEA0B, METOJl BHYTPEHHEr0 MPOSKTUPOBAHUS,
METOJI IIEPEHOCa CEKYIICH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekroper B mpocrtpanctBe. Onepanuy Haja BEKTOpamMu. BeKTOpHOE YMHOXXEHHE BEKTOPOB.
CpoiicTBa BEKTOpHOTO yMHOXeHHUsS. [IpsMoyronpHas cucTeMa KOOpJAWHAT B MPOCTPAHCTBE.
Koopaunatel Bektopa. Pasnoxenuwe Bektopa mo 0Oazucy. KoopanHaTHO-BEKTOPHBINH METOA TIpU
pEIICHUH TEOMETPHYECKUX 3a]1au.

JIBH:KeHUsI B IPOCTPAHCTBE

JBwxenust mpoctpanctBa. OtoOpakenus. [[Bmxkenus u paBeHCTBO ¢uryp. OOmme cBoiicTBa
JBYDKEHUH. BuWabl JBWKEHWIA: TapayielbHBIA IEPEHOC, IICHTpajbHAas CHMMETPHS, 3€pKaIbHAs
CUMMETpHS, TOBOPOT BOKPYT mpsiMoii. [IpeoOpazoBanus nogobus. [Ipsmas u cepa Ditnepa.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaxkaanckoe BoCIMTaHHeE:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00YUYAIOMIETrocsi KaK aKTUBHOTO U OTBETCTBCHHOTO
YJieHa POCCHUUCKOTro O0IIecTBa, MPEACTABIEHUE O MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAyp TPaKAAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U IPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMA MHCTUTYTaMU B COOTBETCTBHUU C HMX (DYHKIUSIMU 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 POCCUUCKOM MaTeMaTUYECKOW MIKOJIbI, UCHOJIb30BAHUE 3TUX AOCTHKEHUUA B APYTUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHUIMCKOTO Hapoja, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO TMOBEJICHNUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTIKCHUN 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, peUICHUH, pacCyXIACHHH, BOCHPUUMYHUBOCTH K MAaTEeMAaTHYECKUM acCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTaHmue:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHATh MaTEMaTHUYECKUE 3HAHMUS B MHTEpPEcax 3J0pPOBOTO U
6e3omacHoro o0Opa3a *H3HH, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/I0pPOBBIO (3710pOBOE MHUTAHHE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTABIXA, peryispHas (Gu3ndeckas akKTUBHOCTH), (hHU3HUECKOe
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JIESITEIBHOCTHIO;

6) TpynoBOe BocIMTAHME:

TOTOBHOCTh K TPYJy, OCO3HAaHME LIEHHOCTU TPYIOJIOOUS, MHTEpPEC K pa3luyHbIM cdepam
npoecCHOHANLHON JIESATEIBHOCTH, CBS3aHHBIM C MAaTeMaTUKOW W €€ MPHIOKECHUSIMHU, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOp Oyaymie mpodeccuu M pealn30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
IJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHDKEHUM BCEW KU3HU, F'OTOBHOCTh K AKTHUBHOMY YYAacTHIO B PEHICHUM IPAKTHYECKUX 3a]a4
MaTeMaTU4eCKOW HalpaBJIECHHOCTH;



7) 3Ko0J0rnYecKoe BOCIIUTAHME:

C(bOpMI/IpOBaHHOCTL 3KOJIOTHYECKOU KYJbTYPHI, IIOHUMAaHUC BJIMAHUA couaJIbHO-
YKOHOMHYECKUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COIMATBHON CpeJibl, OCO3HAHUE TII00aTHHOTO
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 CPeIbl;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

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

NEeATEIbHOCTH, 3TAIOB €€ pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHUSA LIMBWIM3ALMU, OBIAICHUE S3BIKOM
MAaTE€MaTUKU U MaTEMAaTUYECKOM KYJIbTypOH KaK CPEICTBOM II03HAHUS MUPA, TOTOBHOCTB OCYIIECTBIIATh

IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbBHOCTD MHANBUAYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIE YHHBeEPCcAJIbHbIE YueOHbIE AeiCTBUS
Ba3oBble Jlornyeckue aeiicTBUA:

BBISIBJIATh M XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOLIEHUH MEXIy NOHATUAMH, (QOPMYJIHPOBATH ONPEAEICHUs IOHATUH,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NMpH3HAK KiIaccU(UKalMU, OCHOBAHUA Ul O0OOIIEHUS U
CpPaBHEHHUs, KpUTEPUN ITPOBOAUMOI0 aHAJIN3a;

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

BBISIBJIATh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOpeuus: B (hakrax,
JaHHBIX, HAOMIOJEHUSX M YTBEPKACHUSX, IMpeniaraTb KPUTEPUM MJi1 BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

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

IIPOBOJIUTH CAMOCTOSITEIIFHO JIOKAa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIACHUN (IIPSMBIE U OT
IIPOTUBHOI0), BBICTpauBaTh AapryMEHTALMIO, MPUBOIUTH IPUMEPHI U KOHTPIPHUMEPHL,
000CHOBBIBaTh COOCTBEHHBIE CYKIECHHS U BHIBOJIBI;

BBIOMpATh CIOCOO pelleHrs yuyeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHMUS,
BbIOMpaTh HanboJIee MOAXOISAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenopareabcKue AeiicTBUS:

MCIOJIb30BaTh BOMPOCHl KaK HCCIENOBATENIbCKUI MHCTPYMEHT MO3HAHUSA, (GOPMYyIUPOBAThH
BOIIPOCHI, (DUKCHPYIONIHE MPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBAaTh MCKOMOE W JIAHHOE,
(hopMHUPOBATh TUNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOAUTh  CAMOCTOATEIBHO  CIJITAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIEIOBaHUE  TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUYeCKOTO 0OBEKTa, SIBJICHHUS, MPOIIeCCa, BHISIBICHUIO
SaBI/ICI/IMOCTeI\/’I Me>1<)1y O6T)€KTaMI/I, SIBJICHUSAMU, HpOHeCCZLMI/I;

CaMOCTOSITEIILHO (POPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO Pe3yJibTaTaM MPOBEIAEHHOTO
HAOJIIOJICHUS, HCCIICJIOBAHMS, OICHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pPE3yJbTaTOB,
BBLIBOJIOB Y O0OOIIIEHUN;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEATIOIOKEHUS O €T0
Pa3BHTHH B HOBBIX YCIIOBHSIX.

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(MOPMALUIO PA3IMYHBIX BUAOB U (OPM
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
TCKCTAaX, daBaTb IMOACHCHHA II0O XOAY PCIICHUA 3aJadd, KOMMCHTHPOBATH HOJIy‘-ICHHI)If/'I
pe3yibTarT;

B XOfe OOCYXX/CHHs 3a/1aBaTh BOINPOCHI IO CYHIECTBY OOCYXKIAeMOW TEMbI, MPOOJIEeMBbI,
peHIaCMOI\/JI 3ala4uu, BbICKA3bIBATb HACH, HALICJICHHBIC HA ITIOUCK PCHICHUA, COIIOCTABIIATH CBOU
CYXKCHHS C CY)KACHUSAMH IPYTHX YYaCTHUKOB IMAJIOra, 0OHAPYKUBATh PA3IMYNE H CXOJICTBO
HO3HUIINI, B KOPPEKTHO# (hopMe HOopMyITHpPOBaATh Pa3HOIIIACHS, CBOU BO3PAKCHUS;
NpCACTABJIATE PE3YJIbTAaThl PCHICHUA 3adadd, OSKCICPUMCHTA, HCCICAOBAaHHWA, ITPOCKTA,
CaMOCTOSTENIbHO BBIOMpATh (OpMAT BBICTYIUICHHS C yd4€TOM 3a/a4 [PE3CHTAlUH U
0CcOOEHHOCTEH ayTUTOPHH.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIE 1eiCTBHUA

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(pOpMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJICKT:

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

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IpPH pELIEHUH 33aJadd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HaWJAEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LN U YCIOBUSAM, OOBSCHATh MPUUMHBI JOCTHXKEHUS
WIA HEJOCTH)KEHUS pPEe3yJbTAaTOB JIEATENIbHOCTH, HAXOOUTh OHIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEJIbHOCTD:

MMOHWMAaTh M WCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW M HWHIMBHIYaJbHOH pabOTHI TpHU
pemeHnn y4YeOHBIX 3ajad, NMPUHUMATH IeNb COBMECTHOH JeATEeNIbHOCTH, IUIAHWPOBATH
OpraHU3aINI0 COBMECTHOM PabOThI, pacpeiesaTh BUIALI PaOOT, TOTOBAPUBATHCS, 00CYKIaTh
MIPOLIECC ¥ PE3yNbTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00cyxaeHus, oOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U UHBIE), BBIMOJHATH CBOIO YacTh pabOTHl U KOOPAWHUPOBATH CBOM JCUCTBUS 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(UIUpPOBaTh B3aHMMHOE PACIONIOKEHUE TNPSAMBIX B MPOCTPAHCTBE, 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 MHOTOTpaHHUKaMHU;

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

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

CcBOOO/IHO ONIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB IIJIOCKOCTBIO;
BBINOJIHATh MapajuleJIbHOE, LEHTPAJIbHOE W OPTOTOHAJIBHOE NPOEKTHpPOBaHME (UTYp Ha
IUIOCKOCTD, BBIIOJHATH N300pakeHust (pUryp Ha miI0CKOCTH;

CTPOUTH CEUYEHHS] MHOTOIPAaHHUKOB pa3JIMYHBIMU METOJAMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYDP: BUJI CBEpXY, COOKY, CHU3Y;
BBIYUCIIATH IJIOLIA/IM TOBEPXHOCTEH MHOIOTPAHHUKOB (ITPU3Ma, MUpaMK/ia), TeOMETPUIECKUX
TeJ ¢ MpUMEHEeHueM (GopmyIr;

CBOOO/IHO ONEpPUPOBATH MOHATHUSAMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
CUMMETpUH, LIEHTP, OCh U IMIIOCKOCTh CUMMETPUHN (QUTYPBI;

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

BBIITOJIHATH JICUCTBUS HaJ BEKTOPAMM;

pemiath 3aJayd  Ha JOKa3aTeIbCTBO MATEMaTHYECKMX OTHOIIEHWM M HAaXO0XICHUE
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, NMPEOOPa3OBBIBATE U HMHTEPIPETUPOBATH HMH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX QUrypax, MpeACTaBICHHYIO Ha YepTexKaxX U pUCYHKAX;

IIPUMEHATH IIOJYyYEHHbIE 3HAHWS Ha IIPAKTUKE: CPABHUBATH M AHAJIM3UPOBATH DPEANIbHbBIC
CUTyalluH, NIPUMEHATh M3yYEHHbIC IOHATHA B IPOLIECCE MTOUCKA PEIICHUS MaTEeMaTUYECKU
c(OpMyIMPOBaHHON MPOOJIEMBI, MOJETUPOBATh peaIbHbIe CUTYAIlMH Ha SI3bIKE T€OMETPHUH,
UCCJIEI0BATh MIOCTPOEHHBIE MOJEIH C MCIOIb30BaHUEM I'€OMETPUYECKUX ITOHATHI U TEOPEM,
anmapara anreOpbl, peuarh MPAaKTUYECKHUE 3a/adyd, CBS3aHHBIE C HAXO0XIECHUEM
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 reoOMeTpHUYecKHe 3a7aud Ha BBIYHCICHUE YTIIOB MEXKIY MPSIMBIMH U IJIOCKOCTSIMH,
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;

BBITTOJTHATH H300paKeHNsI MHOTOTPAHHUKOB H TEJ BPAIICHUs TPH MapauIeIbHOM MTepeHoce,
LEHTPAIbHON CHUMMETPHUH, 3€pPKAJBHON CHUMMETpPUH, IIPU IOBOPOTE BOKPYT MPAMOU,
npeoOpa3oBaHus TO100WS;

CTPOUTH CEYCHHS] MHOTOTPAHHUKOB WM TN BpAIICHUS: CEYCHUS LWIHHJIpa (TapaiiedbHO U
MEPIIEHIUKYIISIPHO OCH), CEYCHHUsI KOHYyCa (TapauiebHbIe 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 TeOMeTpUYeckre (akThl ISl  peIIeHHs] CTePEOMETPHUYECKHX  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 DJIEKTPOHHO-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] MaTeMaTHUeCKU cPOPMYTUPOBAHHOM MPOOIEMBI, MOIETUPOBATH PEAIbHBIC
CUTyallud Ha S3bIKE N€OMETPHUH, HCCIEN0BAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM
TEOMETPHUECKUX TOHSATHH M TeopeM, ammaparta aireOpbl, pemarb MpaKTHYECKUe 3aauu,
CBSI3aHHBIE C HAX0XJICHUEM T'€OMETPUUECKUX BEJINYUH;

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 ctepeoMerputo 23 1 http://fcior.edu.ru
2 B3anMHOe pacionokeHue mpsMbIX B 6 http://www.tmn.fio.ru/works/
MIPOCTPAHCTBE
o Pocculickas 3JIeKTpOHHAs MIKOJa
[TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B
3 MPOCTPAHCTBE 8 1 (resh.edu.ru)
4 [eprieH AMKYJISIPHOCTD MPSIMBIX K o5 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
OBIIEE 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

KoandecTBo yacoB
e i/ HanmenoBaHue pa3/ie/ioB U TeM K JuiekTpoHHbIE (HUGPOBDbIE)
- MPOrpamMmbl Bcero OHTPOIBHBIC oOpa3oBaTejibHbIe pecypchl
padoThI
1 AHanuThueckas reoMeTpust 15 1 http://fcior.edu.ru
5 [ToBTOpenue, 0600IIEHUE U 15 1 https://fipi.ru
cucTeMaTu3alus 3HaHui
3 OGBEM MHOTOrPAHHHKA 17 1 http://www.tmn.fio.ru/works/
4 Tena BpameHus 24 1 https://fipi.ru
.. Poccuiickas djIeKTpOHHAas IIKOJIA
[Tnomaam MOBEPXHOCTH U OOBEMBI
5 KPYTJIBIX T€J 9 1 (resh.edu.ru)
Poccuiickas pJIeKTpOHHAas IIKOoJIa
6 JBroxenns 5 1 (resh.edu.ru)
7 [ToBTOpeHue, 0000IIeHUE U 17 1 https:/fipi.ru
cucTeMaTH3alus 3HaHuH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7

Ipunoxncenue Nel: kanenoapuo-memamuyeckoe nIAAHUPOGAHUE HA MEKYWUITL YUeOHbLIL 200



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

Maremaruka. ['eomerpus, 11 kmace/ Mepsnsk A.I'., Homuposckuii JI.A., [TonskoB B.M.; non
penakuueit [Tononsckoro B.E., O0mecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO M3naTenbckuii
nentp «BEHTAHA-I'PA®»; Akuronepuoe obmectBo «M3marenberBo «lIpocBemenne»
Maremaruka. ['eomerpus, 10 kmacc/ Mepsnsak A.I'., Homuposckuii J[.A., ITonskoB B.M.; non
penakuueit [Togonsckoro B.E., O061ecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO M3naTenbckuii
nentp «BEHTAHA-I'PA®»; AkuronepHoe obmectBo «M3marenberBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Marematuka. I'eometpus, 11 kmace/ Mep3msax A.l'., Homuposckuii [.A., Ilonskos B.M.; mox
penakuueit ITomonsckoro B.E., O0mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO M3maTenbckuid
ueHtp «BEHTAHA-TPA®»; AkiunonepHoe obmectso «M3narensctBo «lIpocsemennen
Matremaruka. ['eomerpus, 10 xkmace/ Mepsnsik A.T'., Homuposckuii JI.A., [TomskoB B.M.; non
penakuueit [Tomonsckoro B.E., O0mecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO M3maTenbckuii
neHtp «BEHTAHA-I'PA®»; AkuronepHoe obmiectBo «M3marenberBo «IIpocBemenney

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET

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;
http://www.tmn.fio.ru/works/http//www.exponenta.ru-o6pa3oBatenbHblii MATEMAaTHYECKUH CANT;
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

I'PAHULBI IPUMEHEHUA OTMETOK

Ouemca YCTHBIX OTBETOB yYalllUXCHA

OTBeT OIIEHNBAETCSI OTMETKOM «5», €CIN YUYEHUK:

IIOJTHO PACKpBUI COJEp’KaHHE MaTepuana B 00beMe, NPEeAyCMOTPEHHOM HpOrpaMMoil Hu
y4eOHUKOM, H3JIOKUJI Marepual TIpaMOTHBIM SI3bIKOM B ONPEIEICHHON JIOTHYEeCKOU
ITOCJIEI0BATEIbHOCTH, TOYHO UCIIOJIb3Ysl MATEMATHYECKYIO TEPMHUHOJIOTHIO U CHMBOJINKY;
MPaBWJIbHO BBITOJHUII PUCYHKH, YEPTEKH, TPpaQUKH, COMyTCTBYIOIUE OTBETY;

[IOKa3aJl YMEHHME WJUIIOCTPUPOBATH TEOPETUYECKUE IIOJIOKEHUSI KOHKPETHBIMU IIpUMEpaMHu,
IIPUMEHATH UX B HOBOM CUTYAalLlMH IIPU BBIIIOJIHEHUH IIPAKTUYECKOT0 3aJaHus;

OTBEYAJ CaMOCTOSITEIbHO 0€3 HaBOJMIIMX BONPOCOB YyuHTeds. Bo3MOXXHBI onHA - JBe
HETOYHOCTHU IIPU OCBEILLIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB WM B BBIKJIAJKAX, KOTOPbIE YUEHUK
JIETKO UCIIPABHII IO 3aMEYaHUIO YUUTEIIA.

OTBeT OLIEHUBAETCS OTMETKOM «4», €CITN yUEeHUK YAOBIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY

((5)), HO IIpXU 3TOM UMECT OAWH U3 HEAOCTATKOB!


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

* B M3JIOKCHUH JIOMYIICHBI HEOOIbIINE TPOOEITbl, HE NCKA3UBIINE MAaTEMAaTHYECKOE COJICPKAHUE
OTBETA;

* A0MMyHICHbBI OAWH — JBa HEAOYCTAa IIpHU OCBCIICHHMU OCHOBHOI'O COACPIKAHUA OTBCTA,
HCITPABJICHHBIC 110 3aMCYaHUIO YUUTCIIA,

* JAOMMYUICHBI omnbka wim 6oiee ABYX HCOOYCTOB IMPU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB
WU B BBIKJIA/IKAX, JIETKO MCIPABJICHHBIE 10 3aMEYAHUIO YUHUTEIIS.

OtMmeTKa «3» CTaBUTCS B CIEIYIONINX CIyqasx:

* HEMOJHO WJIM HEIOCJIEJOBAaTEeIbHO PACKPHITO COJIEpXKaHWE MaTepuaia, HO ITOKa3aHo olIiee
MOHUMAaHUE BONpPOCAa W IPOAEMOHCTPHPOBAHBI YMEHHS, JOCTATOYHbBIC JUIA JAJIbHEHUIIEro
YCBOCHHSI TPOrPAMMHOTO MaTepUaa;

® HUMCJIMCh 3aTpyAHCHHUA WM OONYIICHBI OIIMOKK B ONpeCaACIICHUN HOHSITI/II\/JI, HUCIIOJIBb30BaHUN
MaTeMaTHYECKOM TCPMHHOJIOTUH, YCPTECIKAX, BBIKJIIAJKaAX, UCIPABJICHHBIC ITOCJIC HCCKOJBbKHUX
HaBOAAIIUX BOIIPOCOB YUHUTCIIA,

* YYEHUK HE CHpPaBWICS C TNPUMEHEHHEM TEOPUU B HOBOW CUTYallMM TIPH BBHIOJHEHUH
NPaKTHYECKOT0 3aJaHus1, HO BHIITOJIHUII 33aHuUs 0053aTeIbHOTO YPOBHS CIOKHOCTH 10 JAHHON
TeMe.

OTMeTKa «2» CTaBUTCS B CICAYIOIINX CIydasx:

* HE PacKpbITO OCHOBHOE COJIEp)KaHHE YIeOHOTO MaTepHaa;

* 00HApYyXEHO HE3HAHWE WM HETIOHMMAaHUE YUYEHUKOM OOJbIIeH WM HaumOoJiee BaXXHOW 4acTH
y4e0HOTO MaTepuana;

® AOIYHICHBI OIIIMOKH B OMnpeCaACICHUU HOHSITI/II\/JI, IIpu HUCIIO0Jb30BaAHNU MaTeMaTHYEeCKOHN
TEPMHUHOJIOTHH, B PUCYHKAX, YEPTEKaX WM IpaduKax, B BEIKIAJKAX, KOTOPbIC HE HCIPABICHBI
MI0CJIe HECKOJIBKUX HABOMSIINX BOIIPOCOB YUHUTEIIS;

*  Y4eHUK OOHapYXHJ MOJHOE HE3HAHHE M HEMOHMMaHHE M3y4aeMOro y4yeOHOro MaTepHaia Win
HE CMOT OTBETHTh HU Ha OJIUH U3 MOCTABJIEHHBIX BOIIPOCOB MO U3y4aeMOMY MaTepHay.

OneHKa MUCHbMEHHBIX PadoT yyammuxcsi
OtMeTKa «5» cTaBUTCS, €CIU:
* paboTa BBIMOJHEHA MOJHOCTHIO; B JJOTUYECKUX PACCYKICHUSIX U OOOCHOBAHUM PEIICHUS HET
po0eJIoB U OMINOOK;
* B pEIICHWH HET MaTeMaTHYeCKUX OIMMOOK (BO3MOXXKHA OJHA HETOYHOCTb, OIHUCKa, HE
SIBIIAOINASACS CIIEICTBUEM HE3HAHUS WIIM HEMOHUMaHUs yueOHOro MaTepuaa).
OtMmeTKa «4» CTaBUTCS, CCIIH:
* paboTa BBINOJIHEHA TOJHOCTHIO, HO 0OOCHOBAHUS IIATOB PEIICHUS HEAOCTATOYHBL;
e JIOMyIICHAa OJHA OMMOKAa WJIM JIBa-TPH HEIOYeTa B BBIKJIAJIKAX, PUCYHKAX, YePTEkKaxX WIH
rpadukax.
Ot1MeTKa «3%» CTAaBUTCS, ECIIH:
*  JIONYIICHBI O0JIee OTHON OMMOKH MK 00JIee IBYX-TPEX HEIOYETOB B BRIKJIQIKAX, YEPTEkKAX UITH
rpadukax, HO ydaluiics Bnageer o0s3aTeNbHBIMA YMEHUSIMHE 110 TIPOBEPSIEMON TEME.
OTMeTKa «2» CTaBUTCS, €CIIH:
*  JIOMYUICHBI CYNIECTBEHHBIC OMMOKH, MOKA3aBIIIKE, YTO yUaAIIHICS HE BIaJeeT 00s3aTeIbHBIMU
YMEHHSIMH 110 TaHHOM TeMe B TIOJTHOM Mepe;
* paboTa MoKa3ajia OTCYTCTBHE y ydYaIerocsi 00s13aTeIbHbIX 3HAHUM U YMEHUN TI0 TTPOBEPSIEMOM
TEME;
* 3HauYWTEJbHAs YacTh paOOTHI BHITIOJIHEHA HE CAMOCTOSITEHHO.



OuneHka TeCTOBbIX Pa0OT yYanuxcs

Omnenka ydamierocsi 3a TecT OyAeT UCXOIUTh M3 YUCIIA BEPHO BBHIMOJIHEHHBIX UM 3aJ[aHUH,
KOTOpPO€ COOTHOCHTCS C YCTAHOBJICHHBIM KPHTEPHAJIBHBIM OaJIOM, ONpEACISIONIMM MUHUMAIbHOE
YHUCIO 3aJaHUif, KOTOPOE HAJ0 BBIIOJIHUTH BEPHO [UIA TONYYEHUS OTMETKH «3a4éTy WU
«yIOBJIETBOPUTENHHOY. B porienTHOM cooTHOMIEHNH 3T0 0% - 40% oTmeTKa «2»,41% - 60% oTMeTKa
«3», 61% - 85% ormeTka «4», 86% - 100% oT™MeTKa «5».
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