010/PKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE

«Cpennsis obieoOpazoBarenpHas mkona Ne 43» r. bpsncka

Brinucka u3 0CHOBHO# 00pa3oBaTeIbHON MPOrpaMMBbl CPEAHETO 0011Iero 00pa3oBaHUs

Paccmompeno Coznacoeano

Ha MO yuureseil ecTeCTBEHHO-Hay4YHOTO IIUKIa 3am. qup. no YBP

[Iporokon Ne 1 / I'puropssia T.B.
ot «30» aBrycra 2023r. «30» aBrycra 2023r.

PaGouyas nporpamma

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb)»
JJIS1 CpeiHero o0uero o0pa3oBaHus

Cpox ocBoenus: 2 rona (¢ 10 mo 11 kmacc)

Cocrasurenu: [Tlanosa Taressna lBanoBHA

YUYUTCIIb MAaTEMATUKU U I/IH(I)OpMaTI/IKI/I

Brinucka Bepna 30.08.2023

JIupeKxTop mKOIbI 3.A.T'alinenkoBa

OOKYMEHT NOANMCAH
SNEKTPOHHOW NOOMMCEKD
2023
Crpmawar: 0ACEAENBR1CEBEDTRFOAIOGTOFATTED
Brianensy FaRge-nosd JuHamia AJBMOEHE
DudcTmvrenes: o 16.11.2022 qo 11.02.2024



admin
Штамп


INOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIseTCs OAHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHus, Tak Kak 00ecrieunBaeT BO3MOXKHOCTh H3yYCHHUS JUCUUILUINH €CTECTBEHHO-HAyYHOU
HalpaBI€HHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MblIIUICHHE,
dopmupyeMoe TpH HM3YYCHUU OOYYAIOIIMMUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOCHHUHU ILIETOYKH JIOTMYECKUX YTBEPXKICHUHM IpU pelleHUH
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOrO LIMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajad.

Ilens ocBoeHus mporpaMmsel yuyeOHOro kypca «I'eomerpusi» Ha yriyOJaEéHHOM YpOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl TPU H3YYECHHUH TE€OMETPUH, Kak
COCTaBJIAIOLIEH IpeaMeTHON obOnactu «MaremaTuka W MHQOpPMAaTHKa» 4Yepe3 obecrieyeHue
BO3MOXXHOCTH IPHOOPETEHUSI U HCHOJIb30BaHUS Oojee INyOOKHX I€OMETPUYECKUX 3HAHUU U
JecTBUH, crelu(UYHBIX I€OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOIO MpOo(ecCHOHAIBHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
U YCUIMBAKOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCSL:

pacuIpeHue NpeACTaBIeHUs 0 TeOMETPUU KaK YaCTH MUPOBOU KYJIbTYphl U (POPMHUPOBAHNE
OCO3HAHHUS B3aMMOCBS3M F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTUYECKUX MOJEIISX, O3BOJISIOLINX ONUCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYKaIOLLEro
MUpa, 3HaHHE MOHATUHHOIO anmnapara 1o paszeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMUpOBaHNE YMEHUS BJIa/I€Th OCHOBHBIMU ITOHSTUSIMU O IIPOCTPAHCTBEHHBIX (pUrypax u
UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (QOpMysl M yMEHHE HX INPUMEHSTb, YMEHMS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEaTbHOM MHUpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIIN;

dbopmupoBaHue NOHMMaHUus  BO3MOXHOCTHU aKCHOMaTHYECKOT O IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKH IPU IMPOBEIECHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHMs BIIAJIETh METOJAMM [O0KA3aTelIbCTB M aJTOPUTMOB pELIEHUS,
YMEHMSI HX TIPUMEHATh, IPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIAEHUS B XOJE pEIICHHUS
CTEpEOMETPUYECKMX 337ady W 3aJad C T[PaKTHUYECKUM cojepkKaHHeM, (popMHupoBaHUE
OpeJCTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeIbCTB HpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKU B MTPOBEECHUH JI€YKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHUE WHTEIUIEKTYAJbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyJaromuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIIEI0BATEIbCKUX YMEHHHM, KPUTUYHOCTH
MBIILIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaThb MPOSBICHHS T€OMETPUUYECKHUX MOHATHH, 00bEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbIX
KU3HEHHBIX CHUTyallUsX U TMpU U3YYEHUU JPYrHMX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAIbHBIX CHUTyallMi, MCCIEN0BAaHUS
MOCTPOCHHBIX MOJIEJICH, HHTEPIPETAINH [TOJYyY€HHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZIEP>KaTENIbHBIMU JIMHUAMH yueOHoro Kypca «I'eomerpust» B 10—11 kmaccax
ABISOTCS: «lIpsiMBle M IJIOCKOCTH B IpPOCTpaHCTBe», «MHororpaHHukn», «Tema BparieHus»,
«BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/|BHIKEHNUS B IPOCTPAHCTBEY.

ChopmymupoBanrnoe Bo ®PI'OC COO tpeboBaHUE «YyMEThb OINEPUPOBATH MOHATHSIMU,
pENeBaHTHBIMUA T€OMETPUU Ha YriayOnéHHoM ypoBHEe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJIEpXKATENbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpPMHpPOBAaHUE JIOTMYECKMX YMEHUH
pacripeniesisieTcsi He TOJIBKO M0 CoJIepKaTeIbHBIM JHHUSAM, HO H 110 rojam o0ydenus. Copeprkanue
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00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM ocBoeHust dexepanbHol paboueit
IIPOrPaMMBI, pacipeIeIEHHBIM 10 ToAaM 00yueHusl, CTPYKTYPHUPOBAHO TAKUM 00pa30oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM BOIIPOCaM O0ydaronuecs: 00pamaiuch HeOJHOKPATHO. DTO
MO3BOJIIET  OPraHHU30BaTh  OBJAJCHHE TEOMETPUYECKUMHU  TOHATUSMU UM HaBbIKAMU
MOCJIEI0BATEIBHO M TOCTYNATENbHO, C COOJIOJCHUEM NPHUHIMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKJIIOYATh B OOIYIO CUCTEMY F'€OMETPUYECKUX MPECTaBICHUN 00yJatonXcs, paciupsis
U yrayOuisis e€, o0pas3ys mpovHbIe MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUU Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBus ans  guddepeHnranuu  oOydeHHs, MOCTPOCHHS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHbIX HporpammMm, oOeclneduTh yriayOn€HHOe H3y4eHUE TeOMETPUM  Kak
COCTaBIIAIONICH yueOHOTO mpenMeTa «MaremaTukay;,

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs MaTeMaTHKU C Y4€TOM BBIOOpa
Oynymieit npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXKAY OOmMUM U MPodecCHOHATBHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriayOon€HHOM ypoBHE oTBoAUTCA 204 yaca:
B 10 kmacce — 102 vaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 gaca B Heneo).



COJAEP/KAHUE OBYYEHUA

10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMETpUH. Touka, npsiMasi, IJI0CKOCTh, pocTpaHCcTBO. [loHaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrnosiokeHue NpsIMbIX B IIPOCTPAHCTBE: MIEPECEKAIOIIMECS, NTapaJlIIEIbHbIE U
CKpelnBaroIuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsamsix. [lapamieabsHOCTh NPSAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NMAPAJLIEIBHOCTh TPEX
OpSIMBIX, NApaUIeJbHOCTh OpsMOM M Iiockoctd. [lapamiensHoe M IEHTpanbHOE
NPOCKTHPOBaHUE, n3oopakeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIbHOTO MPOSKTUPOBAHMSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapayenbHOCTh IJIIOCKOCTEN: NapajllelbHbIE IUIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiime npocTpaHCTBEHHbIE PUIYPBl HA TNIOCKOCTH:
TETpa’aAp, NapaJICJIEeNUIE], TIOCTPOCHUE CEYEHU M.

[lepnieHUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpSAMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHANKYIIIPHOM INIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasp W HaKIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIYyphl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NEPIEHIUKYIIApax.

VYIubl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpaHtoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHoOrorpaHHuKHu

Buael MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: nN-yromapHas npusma, npsamas
U HakJIOHHas NpuU3Mbl, OOKOBasi W TIOJHAas TOBEPXHOCTh Mpu3Mbl. llapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl M ero cpoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHoOTOrpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NpaBWIbHON mupaMubl. [IpaBuibHbBIE MHOTOTPaHHHMKH: IpaBWIbHAs NMpU3Ma MU MpaBUIIbHAs
nupamua, NpaBuiIbHas TpeyrojabHas NUpaMuia U IpaBUIbHbIA TeTpasap, ky0. [Ipencrasnenue o
MIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTAdpP, JOJEKadIp U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lmomans 60koBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/Ib OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTH MpsiMOI mpu3Mbl. [lnomane G0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPaBUIIbHON
MApaMUbl, TEOpPEMA O TUIOIAAN YCEUYEHHON TUPaMUIBbI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIBHBIX MHOI'OTPAHHUKOB.
CummMerpusi B TpaBUIBHOM MHOTOIPAaHHUKE: CHMMETPHS Mapajulesienuneaa, CUMMETPHs
IIPABWIBHBIX IPU3M, CHMMETPHSI IIPABUIIbHON MUPAMHU/IBL.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

IToHsiTHSI: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. JIEHCTBUS C BEKTOpAaMHU: CIOKEHHUE U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4Kcyio. CBOMCTBA CIIOXKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4Kci1o. [IoHsaTHEe KOMIUTaHapHbIE BEKTOPHL. [ Ipr3HaK KOMIIIIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O PA3IOKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBA3b
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MEXIy KOOpJMHATAMH BEKTOpa M KOOPAWHATAMHU TOUYEK. YTOJI Mexay Bekropamu. CkamaspHoe
IPOM3BEICHUE BEKTOPOB.
11 KUIIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAsT IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, 00pa3yrolIKe NOBEpXHOCTEN. Tena BpaleHus: UMINHIP, KOHYC, yCe4EHHBINA KOHYC,
cdepa, map. B3anmuoe pacronoxxenue chepbl U MIOCKOCTH, KacaTelabHas IIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHHs Ha IIockocTH. Pa3BépTka nunuuapa u konyca. Cummerpus chepbl
U 11apa.

O06BEM. OcHOBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIHHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpsIMOM M HAKJIOHHOM MPU3MBI, LMIMHAPA,
nupamMuibl 1 KoHyca. O0bEM 1mapa 1 IapoBOro CErMeHTa.

KomOunanmu Tten BpameHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
onucaHHas okojio LwiuHApa. [lepeceyenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dactei. [lomodue B
npoctpaHctBe. OtTHomeHue 00bEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonoOus, romorerus. PemieHue 3agady Ha IUIOCKOCTH C HUCIOJIb30BAHHUEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAaHHUMKOB W TEJI BpAIICHUS: CEUYEHUs LMIMHApA
(mapayuiebHO W TMEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAIINE Yepe3 BEpLIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOCHUSI CEYEHHM: METOJ CJEO0B,
METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJl BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeHHA. [IpsiMoyronbHas cucrtemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM METO MpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus u paBeHCTBO ¢uryp. OO6mme
CBOWCTBa JABWKEHMH. BuIbpl NBMKEHUI: mapansieNbHbIi NEepeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpHsI, TOBOPOT BOKPYT npsiMoil. IIpeobpazoBanus nogodus. [Ipsmas u chepa
Oiinepa.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE CPEJTHET'O OBLIIET'O
OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpaxaanckoe BoCIMTaHUE:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIEeCTBa, MPEJICTABICHUE O MAaTEMAaTUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, NPOILEAYpP TIpakJaHCKOro OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C MX (PYHKIUIMH U Ha3HAYCHHEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILIOMY U
HACTOAILEMY POCCUIMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTHUKEHHSIM POCCHUUCKHUX
MaTEMaTHKOB M POCCHUUCKOW MaTeMaTHYECKOW IIKOJIbI, WCIIOJIb30BAHUE STUX JOCTHIKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOrO  Haponaa, cHOopMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTHYECKOTO MOBEJICHHSI, CBI3aHHOTO C MPAKTHYECCKUM IPHUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETHYECKOE OTHOLICHHE K MUPY, BKIIFOUYasi SCTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHUH, PacCCyXKIECHUU, BOCHIPUUMYUBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puszuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI IIPUMEHSATh MaTEMATHUECKHE 3HAHUSI B MHTEpecax 37J0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3nuecKkas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MPH 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IICHHOCTU TPYIOTIO0US, HHTEPEC K Pa3IuIHBIM chepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccut W peanru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAINPaBIECHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COILUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHHUE
rI100aTEHOTO XapaKTepa IKOJIOTUYECKUX TPOOIeM, OpUEHTAIHS Ha TPUMEHEHHE MaTeMaTHIECKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OIICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOIEN CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTHUKHU, TOHMMaHUE MATEeMAaTHYECKOM HayKH Kak cqepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoOB €€ Pa3BUTHUSI U 3HAYUMOCTH Uil Pa3BUTUS LIMBUIM3ALINU,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpOH KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEIOBATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue AecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMKA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOpPMYJIHpPOBaTh U MPEOOPa30BBIBATh CYKICHUS: YTBEPAUTEIbHBIE H
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, MpeAsaraTb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHWEM 3aKOHOB JIOTHMKH, ACAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JOKA3aTEeIhCTBA MATEMATHUYECKUX YTBEPKIACHUMN (TIPSIMBIE U OT
INPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yuyeOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebCcKkue AeiCTBHSA:

HCIIOJIb30BaTh BOIIPOCKHI KaK MCCIIEIOBATEIILCKII HHCTPYMEHT TIO3HAHMSI, (POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSTENIbHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIIEOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIOIEHUsI, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3yIbTaTOB, BBIBOJOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOILIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIIMH, JTAaHHBIX, HEOOXOIUMBIX ISl OTBETA HA BOTPOC M JIJIS
pELIeHHs 3a1a4H;

BHIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIH3UPOBATH,
CUCTEeMAaTU3UPOBATh U HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEJICTABIATH €€ B pa3TUYHbBIX (opMax, HIUTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HANE&KHOCTh WHGOPMAIMU 10 CaMOCTOSTENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, JaBaTh NOSICHEHUS 110 XO/1y PELICHNUs 3a/1a4l, KOMMEHTUPOBATh IOJTY4YEHHBIN pe3ybTarT;

B Xoze OOCYX/IEHHUS 3aJaBaTh BOIMPOCHI MO CYLIECTBY OOCYXIA€MOW TEMBbI, MPOOIEMBI,
pelraeMoil 3a/auM, BBICKA3bIBaTh WJEM, HALlEJICHHBbIE HAa MOMCK PELICHMS, CONOCTaBIATH CBOU



CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3M4KUe U CXOICTBO
MO3UIHI, B KOPPEKTHOM opMe GOopMyIUPOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BHICTYIIJICHUS ¢ yU4ETOM 3a7ja4 IPE3EHTALMU U 0OCOOEHHOCTEN
ayJIUTOPUH.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIE 1elCTBUSA

Camoopranuszanus:

COCTaBJIAITh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI peUIeHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIecca U pe3ysIbTaTa PEelIeHrs MaTeMaTHUeCKOH 3aauu;

NpPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNAHHBIX, HAIJIEHHBIX OMIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNbTATa IIEJId U YCIOBUSIM, OOBSCHATH MPUYHHBI TOCTHKEHUS
WIA HEJAOCTIKEHHS pe3yJbTaTOB JEATENBHOCTH, HAXOIUTh OMIMOKY, JaBaTh OICHKY
IpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1€SITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYaIbHOU pabOTHI IpU
pemieHNH y4eOHBIX 3a7ay, MPUHAMATh LEJNb COBMECTHOH JIeATENbHOCTH, IUIAHUPOBATH
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBAaThCs, OOCYXIAaTh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJHATH CBOO YACTh paOOTHI M KOOPAWHUPOBATH CBOU ACUCTBUS C IPYTHMHA
YJIeHAMHU KOMAaH/bI, OLIEHWBAaTh KAayecTBO CBOET0 BKJaja B OOLIMH MPOIYKT MO KPHUTEPHSIM,
c(OpMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

NPEJMETHBIE PE3YJIbTATbBI
K xoniy 10 kiaacca o0ydaromuiicss HayquTCs:
e cBOOOJHO ONEPUPOBATh OCHOBHBIMH MOHATHSIMU CTEPEOMETPUHU NPH PEILICHUH 3a7a4 U
IPOBE/IEHUN MaTEMAaTUYECKUX PACCYKICHU;

® T[PUMEHSTh AaKCHOMBI CTEPEOMETPUH W CJICICTBUS W3 HHX TPH PEUICHUU

reOMEeTPUUECKUX 3a]1a4;
e Kiaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TIPSMBIX B TIPOCTPAHCTBE, TUNIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

e CcBOOOJIIHO OTIEPHPOBATH OHSATHIMH, CBI3aHHBIMH C MHOTOTPaHHHKAMU;

e CcBOOONHO pacro3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHHKOB (TIpuU3Ma, MUPaMUAA,
NPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KJaccu(UUIUpPOBATh MHOTOIPAaHHHUKH, BEIOMPAsi OCHOBAHHUS ISl KITaCCU(PHUKAIINH;

e CcBOOOJHO ONEpPUPOBATh MOHATHUAMH, CBSI3aHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

®  BBINOJIHATH MapajljieNIbHOE, [IEHTPAIIbHOE U OPTOTOHAIILHOE MPOEKTUPOBaHUE GUTYDP HA
IUIOCKOCTB, BBITIOJIHATH N300paXkeHUs (GUTyp Ha MIOCKOCTH;

® CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMHU, BBIMIOJIHATH (BHIHOCHBIE)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y;
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BBIUMCIIATh IJIOIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (Npu3Ma, NHpaMuia),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMy;

CBOOOJHO ONEpUPOBATh MOHSATHSIMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH ICUCTBUSA HaJl BEKTOPAMU;

pemiarb 3aJayd Ha JOKAa3aTeJIbCTBO MAaTEMAaTMYECKUX OTHOLUEHUHM M HAXO0XKICHHE
F€OMETPUYECKUX  BEJIMYMH, [IPUMEHsS  U3BECTHbIE METOABl IIPU  PEILICHUU
MaTEMaTHYECKUX 3aa4 NOBBILICHHOIO U BBICOKOTO YPOBHSI CIIOKHOCTH;

IIPUMEHSATH MIPOCTEUIINE IPOTPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh, IPEOOPa30BBIBATH M MHTEPIIPETHPOBATH MHPOPMALIUIO O IIPOCTPAHCTBEHHBIX
reoMeTpUYeCKuX (PUTypax, MpeCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IIPUMEHATH NIOJIyYEHHBIEC 3HAHUS Ha IPAKTUKE: CPABHUBATh U aHAIIM3UPOBATh PEaJIbHbIE
CUTyallud, IPUMEHATb W3y4EHHBbIE IIOHATHS B IPOLECCE IIOMCKAa pPELIEHUs
MaTeMaTH4eCKu cHOpMyITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATbHBIE CHTYallHH
Ha $3bIKE TI'E€OMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
FEOMETPUUECKUX MTOHITHH U TEOPEM, allIapaTa ajreopsl, peiarh NpakTUYECKUE 3a/1a4H,
CBSI3aHHBIE C HAXOXKICHUEM F'€OMETPUUECKUX BEJINYUH;

MMETh NPEACTaBIEHUS 00 OCHOBHBIX dTanax pa3BUTHS FT€OMETPUH KaK COCTaBHOM yacTu
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.

K konmy 11 ki1acca o0yyaromuiicss HAy4YUTCS:

CBO6OI[HO OIICPHUPOBATH IMMOHATHAMU, CBA3AHHBIMHA C HHHHHHquGCKOﬁ, KOHUYECKON M
ceprueckoil MOBEPXHOCTMH, OOBSICHITH CITIOCOOBI OJTyUEHUS;

OIEpUPOBATh MOHATHUSAMHU, CBA3AHHBIMHU C TEJaMHU BpPALIEHUS: LWIMHIPOM, KOHYCOM,
cdepoii u mapowm;

pacrno3HaBaTh Tejla BpalleHus (LWIMHIpP, KOHYC, cdepa U map) U 0OBACHATH CIIOCOOBI
IMMOJIYYCHHA TCJI BpAIICHUA,

KJIaccU(UIMPOBAaTh B3aUMHOE PACIOJI0XKEHHUE CPephl U MIIOCKOCTH;

BBIYUCIIATE BCJIMYUHBI JJIEMCHTOB MHOI'OIPAHHHUKOB M TCJI BpPAlICHHA, 00BEMBI U
Iomaiun HOBerHOCTCﬁ MHOT'OI'PaHHUKOB W TCJI BpalllCHUA, TCOMETPUUCCKHUX TCII C
npUMeHeHHeM (OopMyIT;

CBO60}1HO ONEprupoOBaTh MOHATUAMU, CBA3AHHBIMU C KOM6I/IHaHI/I5[MI/I TCJI BpallICHUA U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAaHHBIN B chepy M ONMHCAHHBIN OKOJIO cepsl,
cdepa, BMcaHHAss B MHOTOI'PAaHHUK WUJIH TEJIO BPAILIEHUS;

BBIUYUCIIATE COOTHOMICHUA MCXKAY IIOIIaIsIMU HOBerHOCTefI 1 00BéMaMu HO)IO6HI>IX
TeJI;

u300pakaTh HU3y4daeMmble (UTYphl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PHCYHKOB IIPOCTBIX 00BbEMHBIX (PUTYD: BU CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpallleHus;

U3BJIEKATh, HHTEPIPETUPOBATD U TPEOOPa30BBIBATH HH(POPMAIUIO O IIPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAIK HaJl BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT;

pemiatb TCOMCTPHUYCCKUC 3ajadid Ha BBIYUCICHUC VYIJTIOB MCKAY MPsIMBIMHA U
IIJIIOCKOCTAMM, BBIYHCIICHUC paCCTO}IHI/Iﬁ OT TOYKHM OO0 IINIOCKOCTH, B IICJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO METOa IIPU PELICHUH;
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CBOOOHO ONEPUPOBATH MOHSATUSMU, CBSI3aHHBIMU C JIBIDKEHUEM B POCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHIA,

BBITIOJHATh M300pakKeHUsT MHOTOTPAHHUKOB M TEN BpAIICHUS NPH MapaJIC]IbBHOM
MEePEeHOCEe, IEHTPAITBHON CUMMETPHUH, 3ePKaTbHOH CUMMETPUH, MIPH TIOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHus MOA00HS;

CTPOUTH CEYCHHSI MHOTOTPAaHHUKOB U TEJl BPALCHUS: CCUSHUS MIIMHAPA (TTapaJiIeIbHO
Y TIEPIICHANKYIISIPHO OCH), CEYCHHsI KOHYca (TTapasuieTbHbIe OCHOBAHUIO U MPOXO/ISIINE
yepes BEepIIMHY), CEYCHHUSI 11apa;

UCIIOJIb30BAaTh METOJBl TOCTPOSHHUSI CCUEHUH: METOJA CJEIOB, METOJA BHYTPEHHEIO
MIPOSKTUPOBAHUS, METO/]T IEPEHOCA CEKYIICH MIOCKOCTH;

JTIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

NPUMEHSTh TeoMeTpuuecKkue (akThl Ui PEIICHUS CTePEOMETPUYECKHX 3ajad,
MPEIIOJIararoIuX HECKOJIBKO IIAaroB PelIeHUs, €Clid yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW W HESIBHOU (hopMme;

pemate 3aJayd Ha J0KA3aTelbCTBO MAaTEMaTHUYECKUX OTHOIICHUH W HaXOXICHUE
TEOMETPHUYCCKUX BEIIMYUH;

MPUMEHSTh POTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE CUCTEMBI PU
pEIIeHUU CTEPEOMETPUIECKHX 33/1aY;

NPUMCHSTh IIOJYYCHHBIC 3HAHUS Ha TPAKTHKE: CPaBHUBATh, AHAJIU3UPOBATH U
OIICHUBATh PeajbHbIC CUTYAIMH, IIPUMEHSATh U3yUCHHBIC ITOHSATHUS, TSCOPEMBI, CBOHCTBA
B IIpollecce IMOWCKA pEeIIeHUsT MaTeMaTH4ecKu CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJTMPOBATh PEaTbHBIC CHUTYAI[MH HA S3BIKE TCOMETPHH, UCCIICIOBATH MOCTPOCHHBIC
MOJIEJIM C UCIOJB30BaHUEM T'€OMETPUUECKUX MOHITHM M TeopeM, ammapara anreOpsl,
penraTh MPaKTUIECKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM I'eOMETPHUYCCKIX BEITUYNH;
UMETH MPEACTAaBIECHUS 00 OCHOBHBIX dTamax pa3BUTHs FT€OMETPHUH KaK COCTaBHOU 4acTU
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
JI:;')H HaumenoBaHue pa3iesioB H TeM IPOrPaMMBbI Beero Kourpoasnbie IIpakTnueckue E,I(ij;)g? OOBBa]?l“I:.?IbHLI e
padoThI padoThI pecypebi
1 Brenenue B ctepeoMeTputo 23 1
2 B3anMHoOe pacnosioskeHue MpsSMbIX B TPOCTPAHCTBE 6 1
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepneHMKyYIAPHOCTD NPSIMBIX U IUNIOCKOCTEN B o5
MIPOCTPAHCTBE
5 VYTIIBl U pacCTOSHUS 16 1
6 MHororpanHuKu 7 1
7 BekTopsl B IpocTpaHcTBE 12
3 HOBTOP@HI/IG, 00001IeHNE U CHCTEMaTH3aIHs 5 9
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HaunmeHoBaHMe pa3/iejioB U TeM u(poBbie
Ne ni/n EpOrPAMMEI pa Beero Konrtpoabusbie IlpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
1 AHanuThueckasi reoMeTpust 15 1
5 [ToBTOpEHwUE, O606H.[€HIE€ u 15 1
CUCTEMaTH3aIUs 3HAHUH
3 O6bEéM MHOTOTpaHHHUKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpEHME, 06061HCHIiIe u 17 5
CUCTEMaTHU3aIlUsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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