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INOACHUTEJIbBHAS 3AIINCKA

['eomerpust sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro O0IIero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOXKHOCTh H3Y4YCHHUS JUCHUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTApHOro Iukina. Ilockosbky soruyeckoe MbIIUICHHE,
dopmupyeMoe INpH M3Y4EHUH OOYyYarOIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKHUX YTBEP)KIEHUH IpU pelIeHUU
FEOMETPUUYECKUX 3a/lad, YMEHHUE BBIABUIATh U OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUYECKUX
3ajau.

Ilenb ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOaEéHHOM ypOBHE —
pa3sBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOYy4alOMMXCsl TpPU W3YUYEHHUH TE€OMETPUH, Kak
COCTaBJIAIOLIEH IpeaMeTHON oOnactu «MaremaTuka W MH(QOpPMATHKa» 4Yepe3 obecrieueHue
BO3MOXKHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKHMX TIeOMETPUYECKHX 3HAHUU U
NeMCTBUH, CHeNM(UYHBIX T€OMETPHH, U HEOOXOAMMBIX Ul YCIIEUIHOTO MpPO(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPaCIIUPSIFOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIIOTCS:

pacumpeHue NpeACTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOU KyJIbTYpPHI U (hopMUpOBaHHE
OCO3HAHHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIIUM MUPOM,;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJIENISX, T03BOJISIOLIMX OMUCHIBATh U U3Y4aTh pa3HbIe ABJICHUS OKPYXKAIOIEro
MUpa, 3HaHUE MOHATUHHOTO anmnapara 1o paszaeny «CrepeomeTpus» y4eOHOT0 Kypca reOMETpUH;

(dbopMUpOBaHNE YMEHUS BJIa/I€Th OCHOBHBIMU MTOHSITUSIMU O IIPOCTPAHCTBEHHBIX (pUrypax u
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMysl M yMEHUE HX IMPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dopMHupoBaHHE  TOHUMAHUSA  BO3MOXHOCTM  AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKUuX Teopuil, (GopMupoBaHHE MOHMMAHUS POJIM AKCMOMATHKH TNPHU MPOBEICHUU
paccyXJIeHHI;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [O0KA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI HMX TIPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C NPaKTUYECKUM coJiepKaHueM, (OpMHUpOBaHHE
NPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IPOBEIECHUH JI€YKTUBHBIX PACCYyXIACHHUIA;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcs, MO3HABATEIbHOM AaKTUBHOCTH, HCCIEIOBATENICKUX YMEHHUH, KPUTUYHOCTHU
MBIILIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dopMupoBaHue (QYHKIIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacro3HaBaTh NPOSBICHUS TEOMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B peaIbHBIX
KU3HEHHBIX CHUTYyallMsIX W TpPU HU3YYEHUHM JIPYTMX Y4eOHBIX TPEAMETOB, IMPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEW, MOJAEIUPOBAaHUS pEAIbHBIX CHUTyallMi, MCCIEN0BAaHUS
MOCTPOCHHBIX MOJIEJIeH, HHTEPIPETAIH MTOJYYE€HHbBIX PE3yIbTaTOB.



OCHOBHBIMU COJIepKaTeIIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpus» B 10—11 kimaccax
aBIsItOTCS: «lIpsiMble M TIIOCKOCTH B MPOCTPAHCTBE», «MHOTrOrpaHHUKN», «Tena BparieHus»,
«BeKTophI 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/BHIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T'€OMETPUU Ha yriayOonéHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHHUH
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanpHoil padoueit
IPOrPaMMBl, pacipeIeIEHHBIM 10 ToAaM 00yUeHusl, CTPYKTYPUPOBAHO TAKUM 00Pa30M, YTOOBI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHMW30BaTh  OBIAJACHHE T'C€OMETPUYECKMMH TIOHATHUSIMU W HaBBIKaMHU
MOCIIEA0BATENbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIIMIA NMPEEMCTBEHHOCTH, a HOBbBIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MIPEICTABICHUN 00yUYaroXcs, paciupsis
U yrayOusis e€, o0pa3ys mpoYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexox K M3y4EeHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mark ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPHUH  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

HOJATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKCHUIO M3YYCHUS MATEMATHKH C Y4ETOM BBIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXIY OOIIUM U MpodeccrOHATbHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoAUTCs 204 vaca:
B 10 xmacce — 102 gaca (3 yaca B Henenio), B 11 ximacce — 102 yaca (3 gaca B Hezemio).

Buabl u Gopmbl 1esiTeTbHOCTH, MO3BOJISIIOIINE PeaJTn30BaTh BOCIUTATEIbHBIA MOTEHIHA
YPOKa, ¢ y4éToM padoyeii MporpaMMbl BOCIIMTAHHSA NPEAIO0JIaraer ciaeayrmnee:

-YyCTaHOBJIEHHE JOBEPUTENbHBIX OTHOIIEHUH MEXAy y4YuTeleM U €ero y4eHHKaMH,
CIOCOOCTBYIOIMX MO3UTHUBHOMY BOCHPHUSITHIO y4YallUMHCS TpeOOBaHMI W Mpoch0O ydHTes,
NPUBJICUYCHUIO WX BHHMaHHUS K OOCYXJaeMoil Ha ypoke HWH(POpPMAaluu, aKTUBU3ALUU WX
IMO3HABATEIILHOM JICSITCIIFHOCTH,

-MoOYKJIeHHEe MIKOJHFHUKOB COONIO/IaTh Ha YPOKE OOMIETIPUHSATHIE HOPMBI IOBEICHUS, TIPaBUIIa
OOIIEeHUsI CO CTApIIMMHU (YUUTENIIMH) U CBEPCTHUKAMHU (IIKOJbHUKAMM), TPUHIMIIBI y4eOHOH
JUCLUIUIMHBL U CAMOOPTaHU3alHH;

-[IPUBJICYUEHNE BHUMAHUS IIKOJbHUKOB K IEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YpOKax SBJICHUH,
opraHuzaisi ux paboThl C IMOJIyyaeMOM Ha YpOKE COLMAIbHO 3HAYMMOW HHpopMaruerd —
WHUIIMAPOBaHUE €€ OOCYXICHUS, BHICKA3bIBAaHHUS YYAIIMMHUCS CBOCTO MHEHHS IO €€ IMOBOIY,
BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

-ACTIOJIb30BaHUE BOCHHUTATENBHBIX BO3MOXKHOCTEH COJIEp)KaHUS YYEeOHOTO IpenMeTa depes
JEMOHCTPAIMIO JIETSIM TPHUMEPOB OTBETCTBEHHOTO, TPAXKTAHCKOTO TITOBEICHUS, TMPOSBICHHS
4eJI0BEKOIIO0UST U 10OpOCepIeUHOCTH, Yepe3 MoAOOp COOTBETCTBYIOIIUX TEKCTOB JUISl YTCHMS,
3a[a4 JJIs pelIeHus], MPoOJIEMHBIX CUTYAIMH /U1 00CYXK/IEHUS B KJIacce;

-IPUMEHEHNE HA YPOKE HHTEPAKTUBHBIX (OpPM pabOTHl YHaIMXCS: MHTEIJIEKTYAIbHBIX HID,
CTUMYJIUPYIOIIMX IO3HABATEIbHYI0 MOTHBAIIMIO HIKOJBHUKOB; JWJAKTHYECKOIO TeaTpa, IJe
MOJyYeHHBIE HA YypPOKE 3HAHWS OOBITPHIBAIOTCS B TeaTPalbHBIX ITOCTAHOBKAX; IMCKYCCHIA,



KOTOpBIE TAIOT YYaluMCcs BO3SMOXKHOCTb TPHOOPECTH OTIBIT BEICHHUS KOHCTPYKTHBHOTO JHAJIOTA;
IpynInoBoi paboTel WM pabOTHI B Mapax, KOTOphIE ydyaT IIKOJBHUKOB KOMaHAHOH paboTe u
B3aUMO/ICHCTBHIO C IPYTHMHU JAECTHMHU;

-BKJIFOUCHHE B YPOK UIPOBBIX MPOIEIYp, KOTOPHIE MOMOTAIOT MOAIEPKATh MOTHUBAIIMIO JAETEH K
NOJYYCHUIO 3HAHWN, HANAKHBAHWIO TO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIIEHHHA B KIacce,
IIOMOTal0T YCTaHOBJICHUIO T0OPOsKeIaTeIbHOM aTMOChEpbl BO BpeMs ypOKa;

-opranu3anys nmedcTsa MOTUBUPOBAHHBIX U APYJUPOBAHHBIX YUAIMXCS HAJl MX HEYCIICBAIOIIIMHU
OJHOKJIACCHUKAMH, MAlOLIEr0 MIKOJIbHUKAM COIMAIBHO 3HAYMMBIH ONBIT COTPYIHHYECTBA H
B3aUMHOM OMOIIIH;

-UHUIMMPOBAHNE M TMOJCPIKKA HCCIICAOBATENBCKON MEATEIbHOCTH IIKOJbHUKOB B PaMKax
peanu3aly MMU WHAMBUIYAIbHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX IMPOEKTOB, YTO JACT
MIKOJbHUKAM BO3MOXXHOCTb HPUOOPECTH HABBIK CAMOCTOSTEILHOTO PEHICHUS TEOPETHYECKOM
npoOaemMbl, HaBbIK  OOpMIICHHS COOCTBEHHBIX WACH, HABBIK YBa)KUTEIBHOTO OTHOIICHUS K
qy)KUM HJesIM, O(QOPMICHHBIM B pPadOTax Jpyrux HcCCIeaoBaTelNeld, HaBbIK ITyOJIMYHOTO
BBICTYIUICHHS TIEpe]] ayIUTOpUEH, apryMEHTHPOBAHHS U OTCTAaUBAHUS CBOCH TOUKHU 3PEHHSL.

- pelIeHre BOMPOCOB MIKOJIBHOW )KU3HU, COJCUCTBYET pealln3alliil HHUIIUATUB 00Y4JaIoIuXcs BO
BHEYYEOHOI IeATeIbHOCTH, YYAaCTBYET B PEIICHUU KOH(PIMKTHBIX BOIPOCOB.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMETpUH. Touka, npsiMasi, JI0CKOCTh, pocTpaHCcTBO. [loHaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluBaroIuecs npsamele. [Ipu3Haku ckpemuBaromuxcs npsamsix. [lapamieabHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajuleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTb TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IPOEKTHpPOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMS.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0CKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’p, NapajuleIenuIe], IOCTPOSHUE CEUEHU.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM NEPIEHANKYJIIPHON IIIIOCKOCTH.
OproroHanbHOe npoekTupoBaHue. llepneHauKynsp M HaKIOHHBIE: PacCTOSHUE OT TOYKU N0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TpEX MEPHEHAUKYIIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB Y CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHuororpanHuKu

Buibl MHOTOTpaHHUKOB, pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: N-yronapHas npusma, npsmas
U HakJIOHHasT Npu3Mbl, OOKOBasi W TIOJHAs TOBEPXHOCTh Mpu3Mbl. llapannenenunen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHas nmupamubl. CBoiicTBa pédep 1 OOKOBBIX TpaHei
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHASI TUPaMKJIa ¥ IPaBUIIbHBIN TeTpasp, KyO. [lpencrasnenue o
[IPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTadAp, JOAEKadAp U UKOCAIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA/1b OCHOBaHMI, TeopeMa 0 O0KOBOM
MOBEPXHOCTU NpsAMOM mpusmsl. [lnomaas 60KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHOU
MApaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX TPU3M, CHMMETPUS PABWJIBHON TUPAMUIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOPOB. JICHCTBHS C BEKTOpPAMH: CIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA c0KeHU BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pPA3IOKEHUM BEKTOpAa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsh IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, ceprueckas
IIOBEPXHOCTh, 00pa3yrolIKe NOBEpXHOCTEN. Tena BpalleHus: UMIMHIP, KOHYC, yCe4EHHBINH KOHYC,
cdepa, mwap. B3aumHoe pacronoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIockocTH. Pa3BépTka nnnmHapa u konyca. Cummerpust chepsl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajjenenunena U cieactsus u3 Heé. OObEM NpsMOM M HAKIOHHON NPU3MBI, LUIUHIPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILECHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, Iuiomans cdepsl u e€ dacteir. [lomodue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH TUIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXEHHd. [IpsmoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIA METOA MpHU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHUH. Buabl NBM)KEHMIl: MapaluIeIbHBIA IEPEHOC, LEHTpalbHAs CHUMMETPHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsimoil. IIpeoOpazoBanus noxpodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YTJTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TpakJaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOW MAaT€MaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTUKECHHSIM POCCUHUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEHl  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BHJIOB HCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSATH MaTEMATHUECKHE 3HAHUSI B MHTEpecax 37J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MPH 3aHITHUSIX CIIOPTUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccun W peanu3oBBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
100aTbHOTO XapaKTepa HKOJIOTHIECKUX MPOOIeM, OpUEHTAIUS Ha TPUMEHEHHUE MaTEeMaTHIECKUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OTICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJISl OKPYXKAIOILEN CPeIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH U OOIIECTBEHHOM MPAKTUKH, MOHMMAaHHE MaTeMaTW4eCKOW HayKH Kak cQepsbl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH MPOCKTHYIO M UCCIIEN0BATEIBCKYIO NEATEIbHOCTD MHANBHUYAIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble JJornveckue aelCTBUSA:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEICICHUS  TOHSATHH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUS JUII 000OIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIHpPOBATh U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIE H
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKIACHUMN (TIPSIMBIE U OT
INPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYACHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHo! 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOIAIINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHE JeiiCTBHS:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIEeI0BATEIbCKUI HHCTPYMEHT MO3HaHUsI, (OpMYyIUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIIEOBAaHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO (DOpMyIIHpOBaTH 00OOIIECHUS U BBIBOJBI M0 Pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIOIEHUS, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PEe3yJIbTaTOB, BBIBOJOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOAUMBIX I OTBETa Ha BOIPOC U IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIM3WPOBATH,
CUCTEeMATU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3TUUYHBIX BHJIOB U  (QopM
MIPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMAILIUIO, TIPEJICTABIIATH €€ B Pa3IMYHBIX (hopMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M IMHCHMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS 110 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJICH, HAICJICHHBIC HA MOMCK PELICHHS, COMOCTaBJISATh CBOU
CYXKICHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOOHapyXHBaTh pPa3jiMude U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HCcCJIe10BaHUsA, HpOCKTa,
CaMOCTOSITENILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs C Y4ETOM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIa/IETh HaBBIKAMH MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yJIbTaTOB, BIAJAETh CIHOCOOAMH CaMOIIPOBEPKU,
CaMOKOHTPOJIS IIpOIecca U pe3ysibTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNbTATa IIEJIN U YCIOBUIM, OOBSACHATH MPUUYHHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JIEATEIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OLICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIUBUIAYalbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBAThCs, OOCYXIAaTh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHU KOMaHJblI, OLIEHWBATh KAayecTBO CBOETO BKJaja B OOMIMH MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca o0ydaromuiicst HAyIuTCs:



CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHSATUSIMU CTEPEOMETPUU TP PEIICHUH 3a/1ad U
MPOBEICHUN MaTEMAaTHIECKUX PACCYKICHHIA;

NPUMEHATh AKCHOMBI CTEPEOMETPUU U CICICTBUS W3 HHUX TMPH  PEHICHUU
TCOMETPUYCCKUX 3a]1a4;

KJIaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE TIPSMBIX B IIPOCTPAHCTBE, TUNIOCKOCTEH B
POCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMU C YIJIaMH B MIPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSMOM U TUIOCKOCTBIO;

CBOOOJTHO OTIEPUPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHHKAMU;

CBOOOJTHO PAacCMO3HABaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, MUpPaMUJA,
MIPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(UIUPOBaTh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHHS ISl KIacCU(UKAIIH;
CBOOOJTHO ONEPUPOBATH MOHSTHUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH NApaJJICNIbHOE, IICHTPAJILHOE U OPTOrOHAILHOE MPOSKTUPOBaHKUE (HUTYD Ha
TUIOCKOCTB, BBITIOJHSATh N300paXKeHHs (PUTYP Ha IJIOCKOCTH;

CTPOUTH CEYCHUS MHOTOI'PAHHHKOB Pa3IMYHBIMU METO/IaMH, BBIIOJIHAThH (BHIHOCHBIC)
TUTOCKHE YEPTESKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BU CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh  IUIOIIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, IUPaMUA),
TEOMETPHUYCCKHX TeJl C MPUMEHEHUEM (POpMYT;

CBOOOJTHO ONEPUPOBATh TMOHSATHSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh H IJIOCKOCTh CAMMETPUU (DUTYPHI;

CBOOOJTHO OTNIEPUPOBAThH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpJAUHATAM B
MIPOCTPAHCTBE;

BBITIOJTHSATE JICHCTBUS HAJI BEKTOPAMH,

pemaTe 3aJayd Ha JI0KA3aTelbCTBO MAaTEMaTHUYECKUX OTHOIICHHH W HaXOXICHHE
FCOMETPHUCCKUX  BEJIMYWH, TIPUMCHSS W3BECTHBIE METOABI TIPH  PEHICHUH
MaTEeMaTHYECKUX 3324 TOBBIIIICHHOTO ¥ BBICOKOTO YPOBHS CIIOHOCTH;

MPUMEHSTH MTPOCTEHIIINE MTPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1a4;

U3BJIEKATh, TPEOOPA30BHIBATH U MHTEPIPETHPOBATH HHPOPMAITHIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

MPUMEHSITH MTOJIyYeHHBIC 3HAHUS Ha MPAKTUKE: CPAaBHUBAThH M aHAIM3UPOBAThH PEATbHBIC
CUTyallud, TMPUMEHSATh W3yYeHHbIE TIOHATHS B TMPOLECCE TOUCKAa PEIIECHUS
MaTeMaTHu4ecKu cHOpMYyITUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEAbHBIE CUTYAI[UU
Ha S3BIKC TEOMETPHH, WCCIECA0BATh IMOCTPOCHHBIE MOJICIH C HCIIOJIh30BAHUEM
TEOMETPHUCCKUX MTOHIATHIA M TEOPEM, aImapaTa areOpbl, peraTh MpakTHIECKUe 3a/1a4H,
CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPEACTABIICHUS 00 OCHOBHBIX dTarax pPa3BUTHS FT€OMETPHH KaK COCTABHOW 4acTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 ki1acca o0yyaromuiicss HAyYUuTCS:

CBOOOJHO OTEpUPOBATH MOHATHIMH, CBSI3aHHBIMU C IWJIMHAPUYECKON, KOHHYECKON U
ceprueckoil MOBEPXHOCTSIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUST;

OTepUPOBATh MOHITUSIMHU, CBA3AHHBIMHU C TEJIaMH BpAIICHHS: [UIUHAPOM, KOHYCOM,
chepoit u mapowm;



pacrio3HaBaTth Teja BpalleHus (LWIMHAP, KOHYC, cdepa U map) U 0ObSICHATh CIIOCOOBI
HOJIy4EHHUs TeJl BPallleHUs;

KJIaccu(puIUpoBaTh B3aUMHOE PACIOI0KEHHUE CPEPhI U MIIOCKOCTH;

BBIYUCIIATh BEIUYMHBI JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpPALICHUs, OOBEMBI U
IUIOINAAM MTOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalllEHMsI, TEOMETPUUECKUX Tesl C
IpUMEHEHHEM (OopMyII;

CBOOOJIHO ONEpPUPOBATh MOHITUAMH, CBSI3aHHBIMM C KOMOMHALMSAMM TE€J BpAIIEHUS U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIYUCIISITH COOTHOLICHHUS MEX]Y IUIOMIASIMHA MTOBEPXHOCTEH U 00bEMaMU MOAOOHBIX
TEN,

nu300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU W3
PHCYHKOB IIPOCTBIX O0BEMHBIX (pUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS Tell
BpALICHHUS;

U3BJICKATh, HHTEPIPETUPOBATH U TPEOOPa30BBIBATH HH(POPMAITUIO O IPOCTPAHCTBEHHBIX
reoMeTprYecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONIEPALMU HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpP/MHAT;

pelath TeOMETPUYECKHE 3aJaud Ha BBIYHUCICHUE YIJOB MEXAY MPSAMBIMU U
IUIOCKOCTSIMHU, BBIYHMCICHHE pPACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO METOa IIPU PELICHUN;

CBOOOHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C JIBUYKEHUEM B IIPOCTPAHCTBE, 3HATh
CBOWCTBA JIBUKECHUH;

BBIMOJHATh M300paXK€HHS MHOTOTPAHHUKOB M TeJl BpallleHUs MpH MapajieIbHOM
IIEPEHOCE, LIEHTPAJIbHON CUMMETPHUH, 3€pKaJIbHON CUMMETPHUHU, IIPH MIOBOPOTE BOKPYT
psIMOH, TipeoOpa3zoBaHus O00uS;

CTPOUTH CEYCHHSI MHOTOI'PAaHHUKOB U T€JI BpaIllEHHs: CeUeHUs IMINHpa (TapajuieIbHO
U MIEpIEHANKYIISPHO OCH), CEYEHHs KOHYca (apaJuleJbHble OCHOBAHUIO U MPOXOASIINE
yepe3 BEpIIMHY), CEYSHUsI 11apa;

UCIIOJIb30BaTh METObl TMOCTPOEHUS CEUEHUMH: METOJ CJEI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIIEH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

OPUMEHATh TeOMeTpHueckue (aKThl I pelIeHHs CTepeOMEeTPUYECKHX 3ajad,
IIPEJIoJIaratoIiuX HECKOJbKO LIaroB PeleHus], €ClIi yCIOBUS IPUMEHEHHUS 3a/laHbl B
SBHOW U HESIBHOU (hopMme;

pemaTh 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHYECKUX OTHONIEHHH W HaXOXJACHHE
reOMETPUYECKUX BEJIHYNH;

MPUMEHSTH POTPaAaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIIOHHbIE CUCTEMBI PU
pELIEHNN CTEPEOMETPUUECKHX 33/1aY;

IPUMEHSTh TIOJYY€HHbIE 3HAHUS Ha TPAaKTUKe: CpPaBHUBATh, aHAIM3UPOBATh U
OLIEHUBATh pealbHbIe CUTYalluU, IPUMEHATh U3yYeHHbIE TIOHATH, TEOPEMbI, CBOWCTBA
B IIpollecce IOMCKA pEIIeHUsT MaTeMaTH4ecKd CQOpPMYIUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBAaTh pealbHbIE CUTYaIlMH HA 3bIKE F€OMETPHUH, UCCIIE0BATh MOCTPOCHHbIE



MOJIEJM C UCIOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUM U TEOpeM, almapara anreopsbl,
pelaTh IPaKTUYECKHUE 3aJa4l, CBA3aHHbBIE C HAXOKIEHUEM I€OMETPUUECKUX BEITUYNH;
UMETh NMPeACTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHs F€OMETPUH KaK COCTaBHOW 4acTU
dbyHaamMeHnTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO 4acos DJIeKTPOHHbIE
Nen/m  HauMeHoBaHHe Pa3iesiOB M T€M MPOrPaMMbI KOHTpOJIbHBIE TMpakTuueckue (unposere)
Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypcsl
bubmmoreka [JOK
1 Beeznenue B cTepeoMeTpHIo 23 1 https://m.edsoo.ru/7f415e2e
) B3anMHOe pacrnoynioxxeHue IpsMbIX B 6 1 Bubmuorexa [IOK
poCTpancTBe https://m.edsoo.ru/7f415e2e
3 [TapamienbHOCTH NPAMBIX U IUIOCKOCTEN B 3 Bubmiorexa LIOK
MpOCTpAHCTBE https://m.edsoo.ru/7f415e2e
4 [lepneHAMKYISIPHOCTh OPSMBIX U IJIOCKOCTEN B o5 Bubmorexa LIOK
MPOCTpAHCTBE https://m.edsoo.ru/7f415e2e
bubmmoreka [IOK
5 YIIIBI M PACCTOSTHUS 16 1 https://m.edsoo.ru/7f415e2e
bubmmoreka [IOK
6 MBHOrorpaHHUKH 7 1 https://m.eds00.ru/7f415e2e
butmmoreka [IOK
7 Bexrops! B ipocTpaHcTBe 12 https://m.edsoo.ru/7f415e2e
8 [ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS 5 5 b H6H_H0TeKa LOK
SHAHMI https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/m KounTpojabHbie IpakTHYecKue
NPOrpaMmbl Bcero o0pa3oBaTeJibHbIE
padoTsI padoThI
pecypcsl
bu6nmoreka IJOK
1 AHanuTHICeCKast TeOMETPHS 15 1 https://m.edsoo.ru/7f415e2e
9 [ToBTOpeHme, 0000IIEHNE U CHCTEMATH3AIIHS 15 1 Bubmorexa LIOK
- https://m.edsoo.ru/7f415e2e
bubmuoreka LIOK
3 O6béM MHOrOrpaHHHKa 17 1 https://m.edsoo.ru/7f415e2e
Bu6nuoreka IJOK
4 Tena Bpamenns 24 1 https://m.edsoo.ru/7f415e2e
[Tnomaau NOBEPXHOCTH U 00BEMBI KPYTIIBIX Bubmiorexa LIOK
5 e 9 1 https://m.edsoo.ru/7f415e2e
bubmuoreka IIOK
6 JBrxeHus 5 1 https://m.edsoo.ru/7f415e2e
7 [ToBTOpenue, 06001IeHNE U CUCTEMATH3AIINS 17 5 Bubmiorexa IOK
SHARH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 8 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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