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1L.IIOACHUTEJIBHASA 3AIIMCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, Tak Kak 00ecreynBaeT BO3MOXKHOCTh H3YUCHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB T'yMaHUTApHOro ILuKia. ITockonbKy joruyeckoe MbILUIEHHE,
dopmupyeMoe INpH M3Yy4EHUU OOYyYarOIIMMUCS TMOHATHUMHBIX OCHOB TI'€OMETpUH, IpHU
JI0KAa3aTeIbCTBE TEOPEM M IIOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUUYECKUX 3aJlad, YMEHHUE BBIIBUTaTh U ONPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Ilenp ocBoeHMs mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOia€HHOM ypOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromuXcs NpU H3YYECHHH TE€OMETPUH, Kak
coCTaBJIAIOLIEH IpeaMeTHON oOnactu «MaremaTuka W MH(QOpPMaTHKa» 4vepe3 obecredyeHue
BO3MOXKHOCTH HPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKHMX TIeOMETPUYECKHX 3HAHUN U
NeHCTBUH, CIeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(eCCHOHAIBLHOTO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca Fr€OMETPUN Ha YTiayOJIEHHOM YPOBHE, PaCIIUPSIFOIIUMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

paclIMpeHue NpPEACTaBICHUS O T[EOMETPUM KaK 4YacTU MHUPOBOH KYyJIbTYphl H
(opMHUpPOBaHKE OCO3HAHUS B3aMMOCBS3U F'€OMETPUU C OKPYKAIOLIUM MUPOM;

dbopMHpOBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATh M  M3ydaTb pas3Hble SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATHIHOrO amnmapara no pasgeny «CrepeoMeTpus» y4yeOHOro
Kypca reOMeTpHH;

(dbopMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOpMyl U YMEHHME HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pELICHUS 3a1a4;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaX, MOJAENIAX M B pPEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPaIleHUsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOEIH;

dopMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM ~ AKCHOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYeCKUuX TeopHuil, (GopMupoBaHHE MOHMMAHHUS POJU AKCHOMATHKU NpPU MPOBEIECHUH
paccyXJ1eHH;

dbopMupOBaHHE YMEHMs BIIAJIETh METOAAMM JOKA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHMSI HX TIPUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUSA B XOAE PEIICHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKUM CoOJIep’KaHHeM, (OpPMHpPOBAHUE
NpEJCTaBICHUsT O HEOOXOIUMOCTH JIOKa3aTe€IbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUM U POJIM aKCHOMATUKU B MTPOBEICHUH JIEAYKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH
00y4aroImuxcs, MO3HABATEIIbHOM aKTUBHOCTH, MCCIIEOBATEIIbCKUX YMEHMH, KPUTHYHOCTHU
MBIIUIEHUS], UHTEpeca K U3Y4EHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAILMSIX U MPU U3YYEHUH JAPYIHX y4eOHBIX IPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEM M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pEabHbIX CUTYyallui, HCCIIEeTOBaHUS
MOCTPOCHHBIX MOJIEJIeH, NHTEPIPETAINH [TOJYY€HHBIX PE3yIbTaTOB.



OCHOBHBIMHU COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpumsi» B 10-11
Kiaccax sBiAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tena
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMH T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (GOpMHUpOBAHUE JIOTHYECKHX YMEHUH
pacmpesieniieTcss HE TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylibTaTaM  OCBOEHUS
OenepalibHON paboueil MPOrpaMMebl, pacrpeneaEHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHM30BaTh OBJIAJIEHUE TI€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpUHIUIA
IIPEEeMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUIA O0YyJaronuXcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3Yy4EHHUIO TE€OMETPUH HA YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3martk ycnoBus s nuddepeHnmanyu  0O0yueHUs, MOCTPOSHUS HHIWBUYaTbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
coCTaBJIsItONIEeH yueOHOTo Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3yYeHUs MaTeMaTUKHU ¢ YYETOM BBIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIMM U MpodeccroHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcs 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeJeno).



2.COAEP)KXAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCHOMbI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku ckpemmBaOmuxcs npaMbiX. [lapainensHOCTs IPSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulebHbIE NPSAMbBIE B IPOCTPAHCTBE, MapaUIEIbHOCTb TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpaIbHOE
POEKTHpPOBaHUE, n3oopaxkeHue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHMUSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy IPSAMBIMU B IpoCTpaHCTBeE. [lapamienbHOCTh IIIOCKOCTEH: NapajuleabHble IJIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TUIOcKocTel. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’Ap, NapaJUIeNIeUIE], TIOCTPOECHNUE CEYEHU .

[lepieHOUKYJIAPHOCTS TPAMOM M IUIOCKOCTU: NEPHEHAMKYJISPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauUICIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYJISPHON
I10CcKOCTH. OpTOroHalnbHOE NPOEKTUpOBaHUE. [lepneHAuKyasp U HaKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 IJIOCKOCTH, MPOEKIU (PUIYphI HA IIIOCKOCTb.
[TepieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOcKocTel. Teopema
0 TPEX NMEPHEHAUKYIAPAX.

VYrael B IpOCTPAHCTBE: YO MEXAY MPSIMOM U IJIOCKOCTHIO, ABYIPAHHBIN YTOJ, JIMHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yroapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSIMOYTOJIBHBIA MapajulelIeNiNel W ero coWcrBa. KparTyaillume nyTH Ha IOBEPXHOCTH
MHoOTOorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. I[Mupamuma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
[IpaBUIBLHON NUpamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUJIbHAs
NUpaMuJia, paBUiIbHAS TPEYToJibHAs MUPaMUJa U IPAaBUIbHBIN TeTpasap, kyO. [IpencraBnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdP U HKOCAIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nquaroHanu, yrisl. [linomans 60xoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHHM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mNpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHONW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETpPHUS MapajulesIeNuIena, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS NPABUIIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JleWcTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxxkeHus BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha yucio. [loHaTne komiuiaHapHble BeKTOpbl. IIpu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O pasoXKEHMH BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE POU3BECHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[TonATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAsh IOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3ymoiiue mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYc, cdepa, map. BzaumHoe pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka munmuHapa u konyca. Cummerpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajuienenunena u ciueactsus u3z He€. OOBEM HpsIMONM M HAKJIOHHOM NPU3MBI, LUIUHAPA,
nupaMuibl U KoHyca. OObEM 11apa U apoBOTro CETMEHTA.

KomOunanmu Tten BpamieHWss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyo IHApa. [lepeceuenne cdeprbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCTHIO. [IoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO 0KOJIO chephl, chephl, BIUCAHHOW B
MHOTOTPAaHHHK WJIH TEJIO BPAILICHHS.

[Tnomanpr MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUIomanas cdepsl u e€ dacteir. [lomobue B
npoctpancTtBe. OTHomieHWe O0O0BEMOB, TMIIOMIAZE MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romorervs. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJB30BaHHUEM
CTEpPEOMETPUUYECKIX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUs: CEYEHUs LWIMHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (TmapaiyiesibHble OCHOBAaHHUIO M
IPOXOJAIINE Yepe3 BEepIINHY), CEYEHHUs IIapa, METO/bl MOCTPOEHUS] CEUCHMH: METOJ CIE/OB,
METO/l BHYTPEHHET0 IPOEKTUPOBAHUS, METO/]I IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BeKToOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTeMa KOOPJMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.

JIBHKeHHS B MPOCTPAHCTBE

JBmwxkenuss npoctpancTBa. OtoOpaxkeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOICTBa JBIKEHUU. BUIbI IBWKEHMI: TapasielbHBIA MEPEeHOC, IEHTpadbHas CUMMETPUS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. [IpeoOpa3zoBanus nogodus. [psmas u chepa
Ditnepa.



3.IIVTAHUPYEMBIE PE3YJIbTATbI
JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xxnanckoe BoCIMTAHHE:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUHMCKOrO OOIIECTBA, NMPEACTABICHUE O MAaTEMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpoIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATh C COIMAIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM,;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJB30BAHUE J3THUX JIOCTHXKEHUH B
JIPYTUX HayKaX, TEXHOJOTHIX, c(hepax SIKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM IMPUMEHEHHUEM
JOCTHKEHUI HAyKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMUYUBOTO OYAYIIETO;

4) acTeTHYECKOE BOCIIUTAHHE:

JCTETHMYECKOE  OTHOLIEHWE K  MHPY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHUuH, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpPECaX 3/I0POBOTO
u 0e3ormacHoro o0pa3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
NMUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPY/Y, OCO3HAHHUE IICHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IUYHBIM chepam
MpOoECCHOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYecKoMy OOpa3oBaHHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HAIPaBICHHOCTH,

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIUSHUS COIHAIBHO-
HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COLMaIbHOM Cpeibl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHus 3a7ad B 00JacTH OKPYKAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCJIEACTBUN JJIsl OKPYXKAIOLIEH CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHHMMaHHWE MAaTeMaTU4YeCKOW HAyKHh Kak cepbl
YeJIOBEUECKOU JIEATEbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl pa3BUTUS LIMBUIM3ALINU,



OBJIAAICHUEC A3BIKOM MAaTCMAaTHKHU U MaTeMaTH4eCKOM Ky.]'II)TypOI\/'I KakK Cp€aACTBOM IIO3HAHHA MHpPA,
TOTOBHOCTL OCYILICCTBJIATL IMMPOCKTHYIO U UCCICHOBATCIILCKYIO ACATCIIbHOCTE HHANBUAYAJIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MMPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTAaHABJIMBATh CYIIECTBEHHBIH MpPH3HAK KIACCU(PHUKAIMHM, OCHOBAaHHMA Ui OOOOLICHHS H
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAIN3a;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpHUIATeNIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOpEYUs B (akTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, MpeayiaraTb KPUTEPUU Ui BBISBIICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JIeNiaTh BBIBOJBI C HUCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPIKACHUU (IIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh CrHoco0 pemieHus YydyeOHOM 3adauu (CpaBHMBATh HECKOJIBKO BAapUAHTOB
pemieHus, BbIOMpaTh HauOoJee MOAXOMAIMUN € YYETOM CaMOCTOSITETIHHO —BBIICICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, POPMYIUpPOBATh
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUYHE, MpoOJIEeMy, YCTAaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTro OO0BEKTa, SIBJICHHS, IMPOLECcca, BBIIBICHHUIO
3aBUCHUMOCTEN MeXy 00bEKTaMH, IBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOATENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEeHHBIX PE3yJbTaTOB, BHIBOJOB U
00001IeHHN];

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE IMpPOIIECcca, a TAKXKE BbIABUTaTh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOIPOC U IS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO W3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAJIM3MPOBATH,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS;

CTPYKTypupOBaTh  UHGOpMAIUIO, MPEACTaBIATh €€ B  PAa3IUYHBIX  Qopmax,
WITIOCTPUPOBATh IpadUuecKy;



OLICHUBAaTh HAAE&KHOCT, HMHGOPMAlMU MO CaMOCTOSATENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0menne:

BOCIIPUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOKO TOYKY 3PCHHA B YCTHBIX W HNHCBbMCHHBIX
TEeKCTax, JaBaTh IMOSCHEHUS IO XOAY peIIeHHUs 3a/layd, KOMMEHTHUPOBATh IOJyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pemaeMoix'I 3aa4yM, BBICKA3bIBaTb MACHU, HAIICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJIAATL CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYTMX YYaCTHHUKOB JAMajora, oOHapyXHBaTh paziuiyve U CXOACTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyIUpOBATh pa3HOTIACHsI, CBOM BO3PAKECHHUS;

MNpEACTaBIATL PE3YyJIbTaThl PCHICHUA 3aadu, SKCIICPpUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pEeleHUs ¢ Y4EToM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJISl ITPOLIECcCa U pe3yNbTaTa pEelIeHUsI MaTeMaTUUECKON 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH NPH PEIICHWU 33a7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAAHHBIX, HAWJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa eI M YCJIOBHSIM, OOBSICHATh MPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHHS pPE3yJbTaTOB JIE€ATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITEIbHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHOW pabOTHI NpU
pelmieHnd ydeOHBIX 3aJady, MPUHUMATh I€JIb COBMECTHOW JESTeNbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacisiTh BHIBI pabOT, IOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboThl (00CyxkIeHus, OOMEH MHEHUMH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIMIOJIHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
IpYTMMH YIEHaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KpUTEpUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny 10 kiacca o0yyaromuiicss HAyYuTCH:



CBOOOJTHO ONIEPUPOBATh OCHOBHBIMU MOHATUAMHU CTEPEOMETPUH IIPH PEIICHUH 33134 U
IIPOBEICHUN MaTEMATUYECKUX PACCYKICHUM;

IOPUMEHATh AKCUOMBl CTEPEOMETPUM U CIEACTBMS W3 HHUX IIPU  pELICHUU
reOMEeTPUUECKUX 3a/1a4;

KJaccu(puIUpOBaTh B3aUMHOE PACIIONIOKEHHE IPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATh HMOHATHSAMM, CBS3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXKAY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM H IJIOCKOCTHIO;

CcBOOOJIHO ONEPUPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOT'OI'PaHHUKAMU;

CcBOOOJTHO PACHO3HABATH OCHOBHBIE BHJbl MHOIOI'PAaHHHMKOB (MIpH3Ma, HUpPaMUJA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJaccu(puIUpoBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHUS AJIS KIacCU(PUKALUH;
CBOOOJTHO ONEpUPOBATh IOHITHUAMH, CBSI3aHHBIMM C CEUEHHEM MHOI'OI'DaHHHMKOB
IUIOCKOCTBIO;

BBINOJIHATH HapajljiesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIbHOE MIPOEKTUPOBaHKE (GUTYp Ha
IUIOCKOCTb, BBIOJIHATH N300paXkeHUs (PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHUS MHOI'OI'PAaHHMKOB Pa3IMYHBIMU METO/IaMH, BBIIOJIHATH (BHIHOCHBIE)
IUIOCKUE YEpPTEKU M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UIYp: BHUI CBEpPXY, COOKY,
CHU3Y;

BBIUUCIIATh IUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
FEOMETPUUECKUX TeJl C IPUMEHEHUEM POpMYIT;

CBOOOJHO ONEpUpPOBaTh IOHATUSMU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHN (UTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMU BEKTOpAaM U KOOpAUHATAM B
HIPOCTPAHCTBE;

BBITIOJIHATE ICHCTBHS HA/l BEKTOPAMH,

pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUIEHWM M HaxoXKICHHE
T€OMETPUYECKUX  BEIMYUH, TPHUMEHSS HM3BECTHBIE METOAbl TPH  PEUHICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;

INPUMEHSTH MIPOCTEHIINE TPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBI IIPU PELLIEHUHU CTEPEOMETPUUECKUX 3a7ay;

U3BJIEKATbh, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH UH(POPMALINIO 0
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, IMPEICTABICHHYI0 Ha 4YepTekax |
PHUCYHKaX;

OPUMEHATh TOJy4YEeHHBbIE 3HAaHUS Ha NPAKTUKE: CPaBHMBATh W aHAJIU3UPOBATh
peaibHbIe CUTYyallud, TPUMEHSITh W3YYEHHBIC MOHATHS B TPOIECCE MOMCKA PEUICHUs
MaTeMaTHU4ecKu CPOPMYIUPOBAHHON MPOOIEMbI, MOJIEIUPOBATh peasibHbIE CUTYalluu
Ha $3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
reOMETPUYECKUX TOHATHM M TeopeM, ammapara aiareOphl, pemaTrb NPaKTHYecKHue
3aJ1a4uM, CBA3aHHbBIE C HAXOXKJACHUEM F€OMETPUUYECKUX BEJIINYUH;

UMETh TPEJICTaBIEHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPHM KaK COCTaBHOM
yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonny 11 kiacca o0yyawomuiicsi HAy4YuTCH:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH, CBI3AHHBIMU C IIJIMHIPUICCKON, KOHUIECKON U
cheprueckoil MOBEPXHOCTSIMU, OOBSICHITH CIIOCOOBI MTOJTYUEHUS;



OTIEpUPOBATH TOHITHUSMHU, CBS3AHHBIMHU C TEJIAMH BPAIICHHS: UIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJIyYEHUS TeJl BpallleHHUs;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOJI0KEHUE CPepPhl U MIIOCKOCTH;

BBIUMCIISTh BEIWYUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TeNl BpalleHUs, O00BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
pUMEHEHHEM (HOPMYIL;

CBOOOJHO ONEPUPOBATH MOHSATHUSAMH, CBSI3aHHBIMH C KOMOWHALUMSMU TN BpalICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIUUCIISTH COOTHOIICHHSI MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
TEI;

n300paxarh W3ydaeMble (DUTYPBI, BBITOJHATH (BBIHOCHBIC) IUIOCKHE YEPTSHKH U3
PUCYHKOB IPOCTBIX O0OBEMHBIX (UTYp: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBIBATH nH(pOpMALIHIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYpax, MPEACTABICHHYI0O Ha 4Yeprexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalK HaJl BEKTOpaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKapPTOBOIl cUCcTeMe KOOPAMHAT;

pemiath TEOMETPUYECKHE 33Ja4d Ha BBIYUCICHHE YIJIOB MEXKIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 1O IUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA IBHKCHUM;

BBIMIOJHATh HM300pakeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUs TpHU MapajljieIbHOM
MEePEeHOCe, MEHTPATBHONH CUMMETPUH, 3epKATLHOW CHMMETPHH, IPU TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus OI00MS;

CTPOUTh CCYCHUS MHOTOTPDAaHHUKOB W T BpAMICHUS: CEYCHHS IFIIMHIpA
(mapamieNnbHO W MEPIEHANKYIISPHO OCH), CEUeHHs KOHYyca (Tapajljie]bHbIe OCHOBAHHIO
U TIPOXOJISIIIKE Yepe3 BEPIIUHY), CEUCHHUS 11apa;

UCIIOJIb30BAaTh METOBI TIOCTPOSHUS CEUSHUH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JTIOKA3bIBaTh T€OMETPUICCKHIE YTBEPIKICHHS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsi PEIICHUsS CTePEOMETPUYCCKUX —3ajad,
MPEJIONIarafoIINX HECKOJBKO IIaroB PelIeHus, €ClId YCIOBUSI IPUMEHEHHUS 3a/IaHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJayd Ha JOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUHW W HAXOXICHUE
T€OMETPUUECKUX BEITHYHNH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;

NPUMEHSTh T[OJYYCHHbIE 3HAHUS HAa TPAaKTHKe: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh peajbHbIC CUTYAIMH, IIPUMEHATh H3yUCHHBIC ITOHSATHUS, TEOPEMBI, CBOHCTBA



B IIpollecce IOKMCKA pEeIIeHUs MaTeMaTHYecKu CQOpPMYIMPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBAaTh PeabHbIE CUTYallMUH Ha A3BbIKE T€OMETPHUH, UCCIIEI0BATh IOCTPOCHHbBIE
MOJIENIA C UCIOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpEeM, ammapara aiareopsl,
pelaTh IPaKTHYECKHUEe 3a]a4l, CBA3aHHbBIE C HAXOXKICHUEM M€OMETPUUECKUX BEIUYUH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX JTalax pa3BUTUS T'€OMETPUH KaK COCTaBHON
yacTu (pyHAaMeHTa Pa3BUTHUS TEXHOJIOTUH.



4. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunorexa LIOK
L Bezetine b CTepeoMETpHio 23 1 https://m.edsoo.ru/8a148920
B3anMHoe pacnonoxeHue npsmbIx B bubmmoreka [JOK
2 6 1
MPOCTPAHCTBE https://m.edso0.ru/8a148920
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B bubnuoreka [IOK
3 8
IIPOCTPAHCTBE https://m.eds00.ru/8a148920
4 [lepnieHIUKYISIPHOCTD MPSMBIX U o5 bubmmoreka [JOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/8a148920
bubnunoreka LIOK
> Y/TIBL I PAcCTOAHILA 16 1 https://m.edsoo.ru/8a148920
bu6nmorexa LIOK
0 Muororpariici ! 1 https://m.edsoo.ru/8a148920
bubnmorexa LIOK
! Bextopet B mpocTpancTse 12 https://m.edsoo.ru/8a148920
3 IToBTOpenue, 0000IIeHNE U CUCTEMaTH3alHs 5 2 bubmuoteka [IOK
3HAHUU https://m.edsoo.ru/8a148920
but6mmoreka [IOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0

https://m.edso0.ru/8a148920




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM ungpoBbie
Ne n/m P Konrposbuble IIpakTHyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
L AHAUIHTHHECKAs [COMCTPH 15 1 https://m.edso0.ru/8a148920
) [ToBTOpenue, 0000IIEHNE 1 15 1 bubmmoreka [IOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edso0.ru/8a148920
N bubmuorexa [JOK
3 Obém MHorOrpanHHKa 17 ! https://m.edso0.ru/8a148920
bu6mmorexa [IOK
4 Tena ppaeiis 24 ! https://m.edso0.ru/8a148920
[Tnomany moBepXHOCTU U 0OBEMBI bubnnoreka [JOK
5 9 1
KPYIJIBIX TEI https://m.edso0.ru/8a148920
bu6mmoreka [JOK
6 JlBricenis > . https://m.edso0.ru/8a148920
7 [ToBTOpeHue, 0600IIEHNE U 17 5 bu6nmoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edso0.ru/8a148920
bu6nmoreka [JOK
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8

https://m.edsoo.ru/8a148920




Hpuaoxennel

MyHununajabHoe 010/1KeTHOE 0011e00pa3oBaTe/ibHOE YUpPeKIeHUE
«Cpeansisi o0meodpazoBareabHasi mkoga Ne 196»

(MBOY «COLI Ne 196»)

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO

PykoBonurens HIMO 3am. qupekropa no YBP [Ipukazom gupexropa MBOY «COLI Ne 196» ot
Knemenorosout H.I'. Bypeixunoii FO.II. 30.08.2023 Ne 418

[IpoToxoir Nel «30» aBrycra 2023 r.

oT «29» aBrycra 2023 1.

KAJIEHAAPHO-TEMATUYECKOE
IHHJIAHUPOBAHHE

y4eOHOro npeaMera/kypca «'TEOMETPUS»
st 10-11 kimaccsl OCHOBHOTO 00111eT0 00pa3oBaHus

Ha 2023-2025 y4yeOHbIe TO/1a

Yuurein




JlomosHuTeENBHAS
uHopmanus

Ne Koimue Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka (nTOTOBBIE PE3YNBTATHI,
n/n CTBO u3ydeHusi | oOpa3oBaTe/IbHbIE pecypchl
OTallbl UX
4acos
(dhopmupoBaHus u
CIOCOOBI OLICHKN)
OcHoBHbIE IpaBUiIa U300paKEHUS
1 Ha PUCYHKE IUIOCKOCTH, 1 bubnuoreka [IOK CBOOOJIHO ONEPUPOBATH
NapauIebHbIX IPAMBIX (OTPE3KOB), https://m.eds00.ru/8a148920 OCHOBHBIMH
CepeuHbl OTpe3Ka TOHATHAMU
CTEpEOMETPUHN npu
[ToHATHS cTepeomMeTpun: TOUKA,
pelieHud  3ajad U
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
o ) IIPOBEICHUU
5 CHOBHBIE MPABUJIA U300pPAKEHUS 1 bubnuotexa [JOK MATEMATHUCCKIX
Ha PUCYHKE TIOCKOCTH, https://m.edso0.ru/8a148920 PACCYKIICHHA;
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CEpeIuHBl OTpe3Ka
[TonsTus: nepecekaronuecs OnepupoBarb
3 IJIOCKOCTH, NE€PEeCcEeKaroIIHecs 1 MOHATUSMHU
npsiMasi ¥ MI0CKOCTb; nepeceKarommecs
MOJIyTIPOCTPAHCTBO IUIOCKOCTH,
NIEPECEKAIOIINECS
[TonsTHs: nepecekaroumecs npsiMasi ¥ MJI0CKOCTb;
4 IJIOCKOCTH, NT€PECEKAIOIINECS 1 yMeTh U300paxarb

npsmad 1 MmjiI0CKOCTb,
MOJIYIIPOCTPAHCTBO

pacIoyoxeHne
MPSIMOM M TUIOCKOCTH,
IIJIOCKOCTEN




MHororpaHHUKH, U300paxeHe
IPOCTEHIINX NPOCTPAHCTBEHHBIX

S IMocTpoenne
¢buryp, HeCynecTBYIOIIUX
MHOT'OTPaHHUKOB,
00BEKTOB
n3o0pakeHue
MHoOTOrpaHHUKH, H300paKeHNE
. MIPOCTPAHCTBEHHBIX
MPOCTEHIINX TMPOCTPAHCTBEHHBIX
6 1P poctp duryp
¢buryp, HeCyniecTBYIOIIUX
00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIC bubmuoreka [JOK
CIECTBUS U3 HUX https://m.edsoo.ru/8a148920
MIPUMCHSITh AaKCHOMBI
AKCHOMBI CTEPEOMETPUH U TIEPBHIC
8 CTEPEOMETPHUH U
CJICICTBHS U3 HUX
CJICICTBHS U3 HUX TIPH
AKCHOMBI CTEPEOMETPHUHU U TICPBBIE peleHnu
cienctus U3z Hux. CriocoObl TEOMETPHYECKHX
9 3aJIaHus IPSIMBIX | TIOCKOCTEH B sanau
npoctpancTBe. O003HAYCHUS
MPSIMBIX | MJIOCKOCTEH
N3obpaxenue ceueHui mupaMuIbl,
Ky0a ¥ IPU3MBbI, KOTOPBIC TTPOXOJISAT CTPOHTH P ——
yepes ux péopa. M3obpaxenue
L0 p peop p Bu6nnotexa LIOK MHOTOTPaHHHKOB
nepecedeHus MOTyYeHHBIX
p 5 i https://m.eds00.ru/8a148920 PasHHbIMI
TIJIOCKOCTCH. PaCKpaH_II/IBaHI/Ie METOJAMH, BBIIIOJIHATH
IMOCTPOCHHBIX CEUeHUI Pa3sHbIMH (BI)IHOCHI)IG) IJIOCKUE
[[BETaMU YepTeKH W3 PHUCYHKOB
N300pakenue ceueHni mupaMupl, NPOCTBIX 00BEMHBIX
KyOa ¥ MPU3Mbl, KOTOPbIE IPOXOISAT uryp: BHI  CBEpXY,
11 yepe3 ux péopa. zobpaxenue cOOKy, CHH3Y;

NEpPECEYEHUS MOTYYEHHBIX
mockocrell. PackpammvBanue




IMOCTPOCHHBIX CeueHHI Pa3sSHbIMHA
OBCTaMU

N3o0pakeHne ceUeHU MUPaMU/IbI,
Ky0a 1 mpU3Mbl, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue

12 nepeceyeHust MOJIy4YeHHBIX
IJIOCKOCTEN. PackpainBanue
MOCTPOCHHBIX CEUYCHUN Pa3HBIMH
[[BETaMHU
N3o00paxeHne ced4eHnii MupamMuibl,
Ky0a ¥ MPU3MBbI, KOTOPBIE TIPOXOSAT
yepe3 ux péopa. M3obpaxenue
13 nepeceueHMsl MOJTy4YeHHBIX
IJI0CKOCTEN. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU
14 Mertoz creoB st MOCTPOSHUS bu6mmoreka [JOK BBIIIOJIHATE
CEYEHUI https://m.edso0.ru/8a148920 MapajyIeIbHOE,
Meroz cienoB A1 MOCTPOEHUS HCHTPAJILHOC u
15 | ceuenmii. CBOIiCTBa mepeceyeHuii OpPTOTrOHAIBEHOC
NPSMBIX M IIOCKOCTEH MIPOCKTHPOBAHUE
¢uryp Ha IUIOCKOCTb,
MerTo[ cite1oB JUTsl IIOCTPOCHUS BBIMOJIHATD
16 | ceuenuit. CBOiiCTBa mepeceyeHuii n300pakeHns ¢puryp Ha
HPSAMBIX U IJIOCKOCTEH IIocKocTH,
HOCTpoeHI/I"e CEUYCHUH B HI/I?ElMI/I}IG, BuGmorexa LIOK CTPOUTH CEUYECHHUs
17 KyOe 1o TpéM ToukaMm Ha pedpax. https://m.eds00.ru/8a148920 MHOT'OI'PAaHHUKOB
Co31aHne BBIHOCHBIX YepTekKen U pa3IMYHBIMU




3aIlliMCh I1aroB IIOCTPOCHUA

18

ITocTpoeHue ceueHunii B mupamue,
KyOe 1o TpéM Toukam Ha péOpax.
Co3naHne BBIHOCHBIX YEPTEXKEN U
3aIKCh IIaroB MOCTPOCHUS

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

19

[TocTpoenue ceuenunii B nupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co31aH1€ BEIHOCHBIX YEepPTEkKEN U
3aMKch MaroB MOCTPOCHUS

20

[TocTpoeHue ceuenuii B nupaMue,
KyOe 1o TpéM Toukam Ha pedpax.
Co31aH1e BEIHOCHBIX YepTEkKEN U
3aMuch MaroB MOCTPOCHUS

METOJ[AMH, BBIMOJIHATh
(BBIHOCHBIE)  ILJIOCKHE
YEepTEe)KU M3 PUCYHKOB
NPOCTBIX  OOBEMHBIX
¢buryp: BUI CBEpXy,
cOOKY, CHU3Y;

21

[IoBTOpEHME TUIAHUMETPUN:
Teopema 0 TpONOPLIMOHAIBHBIX
orpeskax. [TonoOue TpeyrosibHUKOB

22

[ToBTOpEHME TUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYECHUAX Ha BBIHOCHBIX YEPTEXKAX.
HcTopus pa3BUTHS INIAHUMETPUU U
CTEpPEOMETPUU

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

[ToBTOpPUTHE MaTepHAI
IJIAHUMETPUU

23

KontponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnionoxenue npsMpIx
B IIPOCTPAHCTBE.
CxkpemmBaromuecs mpsiMble.
[Ipu3HaKy CKpenMBarOMMXCA
npsimbix. [lapansenbHble npsiMbie B

YMeTb NPUMEHATH
MIPU3HAKU
CKPELIUBAOIINXCSA
MPSIMBIX TPU PELLIEHUN
3a1a4




MIPOCTPAHCTBE

Teopema o CyliecTBOBaHUH U
€AMHCTBEHHOCTH MPSMOi
napasuleibHON JaHHOM MPSMOM,
MPOXOJAIICH Yepe3 TOUKY

25
MIPOCTPAHCTBA U HE JIeXKalllel Ha JlokazarenbCcTBO
JlaHHOM npsimoit. Jlemma o TEOPEMBI U
MePECCUCHHUH MapauIeIbHBIX MPUMEHEHHUE €€ K
MPSIMBIX IJIOCKOCTHIO pelIeHuIo 3a/1a4
[TapannenabHOCTh TPEX NPSIMBIX.
26 Teopema o Tpéx mapajieabHBIX bubnnoreka [JOK
npsaMeIx. Teopema o https://m.eds00.ru/8a148920
CKPEUIUBAIOIINXCS MPSIMBIX
[TapannenbHOE NPOEKTUPOBAHUE.
P . P P N306paxkeHne pasHbIX
OcHOBHBIE CBOIMCTBA
¢uryp B
27 napajuieIbHOTO IPOSKTUPOBAHUS. .
napajuieIbHON
N3o06paxkenue pazHbIx puryp B
. MIPOEKIIUU
napaieIbHON MPOEKIINU
I{enTpasnbHas Mpoekusa. Yroi ¢
28 COHAIIDABIE CTODOHA bubmuoreka [JOK v
HaIpaBJICHHBIMH CTOPOHAMH. METh pelIaTh
P p https://m.edso00.ru/8a148920 p
VYron Mexay npsMbIMU 3a/1auu, CBA3aHHBIE C
3ajaun Ha JOKA3aTeIbCTBO U pacrnoyioKeHuEM
29 HCCJIEI0BAHNE, CBSI3aHHBIE C NIPsIMBIX B
PacoyIOKEHUEM IIPSIMBIX B MIPOCTPAHCTBE
MIPOCTPAHCTBE
[ToHATHA: mapaIeIbHOCTD NPSMON
30 Y TJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak nmapajuieIbHOCTH NPAMOU

u trockoctu. CBoiCTBA




napauIeIbHOCTU MPSIMOU U
IJIOCKOCTH

FCOMeTpI/ILICCKI/Ie 3aJa4M Ha
BBIYHMCJICHHUE U 1OKa3aTCIIbCTBO,

YMenue pemathb
3a/la4yM, CBS3aHHBIC C

napajyiebHOCThIO
31 CBSI3aHHBIE C MMAPALICITbHOCTHIO
. MPSMBIX U
MPSIMBIX ¥ IIJIOCKOCTEH B .
IJIOCKOCTEH B
MIPOCTPAHCTBE
MIPOCTPAHCTBE
[TapannensHas TpOEKLIUs, pemath  3amaum  Ha
MPUMEHEHHUE JJI TOCTPOCHUS
23 p e A p Bu6miorexa [OK JI0Ka3aTeNIbCTBO
ceUeHUH Ky0a 1 mapajuiesienumne/a.
_ Y p https://m.eds00.ru/8a148920 MaTCMaTHICCKUX
CpoiicTBa napauenenunena u OTHOIICHHIA "
TIPU3MBI HaXO0XJICHUE
[TapannenbHbIe MIOCKOCTH. TeOMETPUUYECKUX
34 [Ipu3Haky nmapanienbHOCTH JBYX BCJIN1NH, NIpUMCHAA
TUTOCKOCTEH W3BECTHBIC METOIBI IIPU
pelIeHnn
Teopema o mapanieabHOCTH U
MaTeMaTHYeCKHUX 3a/1a4
€IMHCTBEHHOCTH TJIOCKOCTH,
. MTOBBILIIEHHOTO u
35 MIPOXO/SIIEH yepe3 TOUKyY, He
. BBICOKOTO YpOBHS
MIPUHAUICKANTYIO JTaHHOW
" CJIO)KHOCTH;
TUIOCKOCTH | CJIC/ICTBHS U3 HEE
MIPUMCHSITH
CaolicTBa napamieabHbIX npocreifiie
IJIOCKOCTEHN: O napajiyieJIbHOCTH IporpaMMHBIE
36 MPSIMBIX [IEPECEUECHUS TIPU bubmmorexa [TOK -
CpencTBa u
p P P https://m.eds00.ru/8a148920 pel
MEePECEUCHHH JIBYX MapauIeIbHbBIX AIEKTPOHHO-
IIOCKOCTEH TPEThe KOMMYHHKAITHOHHBIE
CaolicTBa napamieabHbIX CUCTEMBI IIpH PEIICHUH
37 TUIOCKOCTEH: 00 OTpe3Kax CTEPEOMETPHUICCKUX
3aj1ad;

napaijaCIIbHBIX MPAMBIX,




3aKJIFOUYEHHBIX MEXKIY
[apaJuIeJIbHBIMU IUIOCKOCTSAMH; O
IIEPECCUCHUU NIPSIMOU € JBYMS
napajjiCJIbHbIMH IIJIOCKOCTAMU

38

[ToBTopenue: Teopema ITudaropa
Ha IIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Ky0a U IpSIMOYTOJILHOTO
napaesenunena

41

Brruucnenue UiMH OTPE3KOB B KyOe
Y IIPSIMOYTOJIBHOM
napajuleIeuIee

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

42

[lepneHAMKYISIPHOCT MPAMOUN U
miockoctH. [IpusHak
NEePIEHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTH

43

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYIAPHOCTH IIPIMOMN U
IUIOCKOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

44

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTHU IPSIMOIA,
MPOXO/SIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIECHINKYJISIPHOMN K IJIOCKOCTH

45

IInockoctu u NEPpNCHAUKYJIAPHBIC
UM IPSAMBIC B MHOTOTpaHHUKAX

bu6mmoreka [JOK
https://m.edso00.ru/8a148920

HU3BJICKATBD,

peoOpa3oBHIBATh U
MHTEPIPETHPOBATH
UHPOPMAIIHIO O
MIPOCTPAHCTBEHHBIX
TeOMETPHUUECKUX
¢burypax,
NPEACTaBICHHYIO Ha
4epTekax U pUCYHKaxX




46

[110CKOCTH U NEepPHEeHIUKYIISPHBIC
UM TIPSIMBIE B MHOTOTPaHHUKAX

47

[leprieHquKynAp ¥ HAKIOHHAS.
[TocTpoeHue neprneHuKyspa u3
TOUYKH Ha MPSIMYIO

48

[lepnenauKynsip 1 HaKJIOHHAS.
[TocTpoeHune nepneHanKyJIsapa us3
TOYKHU Ha IPSIMYIO

49

Teopema 0 TpEX nMEepHEHAUKYIIIPAX
(mpsimast 1 oOpartHas)

bubmuoreka [JOK
https://m.edso0o.ru/8a148920

50

Teopema o0 TpEX nepHeHaUKYIIpax
(mpsimast 1 oOpartHas)

51

VYron MCIKAY CKPCIINBAOIIUMUCA
MMpsAMBbIMHA

52

[Tonck neprieHIMKyYIAPHBIX
MPSIMBIX C MTOMOIIBIO
NEPHEHAUKYJISAPHBIX INIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHUE

54

[Toctpoenue ceuenuii kyoa,
IPU3MBI, IPABUIBHON MUPAMUIBI C
MMOMOUIBIO OPTOTOHAIBHOMN
HNpOEKINHU

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

55

[TocTpoenue ceuenuii kyoa,
IPU3MBI, IPABUIBHOM MUPAMUIBI C
MOMOIIBIO OPTOTOHATEHON
HNPOEKIINU

56

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBEC
OTHOCHUTCIIBHO ITJIOCKOCTH.




[ImockocTr cuMMeTpuii B
MHOTOIPaHHHUKAX

57

[Tpu3Hak neprneHIuKyIspHOCTH
IPSIMOM U TJIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

bubmuorexa [JOK
https://m.edsoo.ru/8a148920

58

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccTostHuii OT TOUKHU 10
ILIOCKOCTH

59

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuii OT TOUKH 10
ILIOCKOCTH

60

CriocoObl OIyCTHTD
NEePIEeHIUKYIISAPBl: CHMMETpPUSI,
CIBUT TOYKH I10 NIapaJLIEIbHON
IPSAMO

61

CnBur no HenapamieabHON
IPSIMOM, U3MEHEHHE PACCTOSTHUI

62

Konrtponbnas pabora "B3anmuoe
pacroI0KEHUE NPSMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

63

[ToBTOpEHME: Yyrom Mexny
HOPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIEHOM
TPEYTroJIbHUKE, TEOPEMA KOCUHYCOB

64

[ToBTOpEHME: YroI MEXIY
CKPELIUBAIOIIMMUCS IIPIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpuyeckue MeTobI

bu6mmoreka [JOK

CBoiicTBO
JIBYTPAHHOTO yTJia,
MIPUMEHECHHE UX TTPU
pelIeHny 3a1a4




BBIYUCIICHUA yIjla MECXKAY NPAMBIMU
B MHOI'OIrpaHHUKax

https://m.edsoo.ru/8a148920

66

JByrpanunbiii yroa. CBOMCTBO
JMHEHHBIX YTJIOB IBYTPAHHOTO yria

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

67

[lepnienquKyIspHBIE IITIOCKOCTH.
CaoiicTBa B3aMHO
NEePHEHANKYIISIPHBIX MIOCKOCTEN

68

[Ipu3Hak nepnesauKyJIsspHOCTH
IJIOCKOCTEN; TEOpEMa O MPSMOK
IIEPECEUYEHMS ABYX IIOCKOCTEN
HEepHEHIUKYIAPHBIX TPEThel
IUIOCKOCTH

69

[IpssMOYyTOIBHBIN MapasuIeIeUIIeT;
KyO; U3MepeHusi, CBOCTBa
IPSAMOYTOJIBHOTO TapajuIeIeIuIe1a

70

Teopema o quaroHayu
MPSMOYTOJIBHOTO MTapajuiesienuIe1a
U CIEICTBUE U3 HEE

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

71

CTepeOMCTpI/I‘leCKI/Ie " NPUKIIaJHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHbBIM
PACIIOJIOKCHUEM MIPAMBIX U
IIJIOCKOCTH

Pemenne paznuyHbIx
CTEPEOMETPUUYECKUX
3aja4

72

HOBTOpeHI/ICZ CKpCHIMBArOIHECs
MMpsAMBbIC, TAPAJIJICIIBHBIC IIJIOCKOCTHU
B CTAaHAAPTHBIX MHOI'OIpaHHUKax

73

[Tapa napannenpHbIX MIOCKOCTEH
Ha CKPEIMBAIOIINXCS MPSIMBIX,
paccTosHUE MEXKIY




CKpCIIUBAKOIINUMHUCS ITPAMBIMU B
IMPOCTBIX CUTYyalIUAX

74

PaccTosHne OT TOUKH a0
IIJIOCKOCTH, PACCTOAHUEC OT HpﬂMOfI
J0 IINIOCKOCTH

bubmuorexa [JOK
https://m.edsoo.ru/8a148920

75

Brpluncnenue paccTosHUN MEXIY
CKPEIIHBAIOIUMHUCA IPSIMBIMU C
IIOMOUIBIO NIEPIIEHAUKYIIIPHON
IUIOCKOCTH

76

TpéxrpaHHslil yros, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yria

3HaTh MMOHATHE
TPEXTPaHHOTO yTia

77

DeMeHTHI ChepruiecKoit
TE€OMETPHUH: T€0JIe3NIECKUE TINHIH
Ha 3emiie

78

Kontponbnas padota "Y1l u
paccrosiHus"

79

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK U €ro 3JeMeHThI"

80

IIupamuga. Buasl nupamu.
[IpaBunpHas nupamua

81

[Ipu3ma. IIpsamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

82

[IpssmMoit napannenenunen,
MPSIMOYTOJIBHBIN MapajuIeIeIuIIe],
KyO

bubmuoreka [JOK
https://m.edso00.ru/8a148920

83

BBIHYKJ'ILIC MHOT'OTpaHHUKH.




Teopema Ditnepa

BBIHYKJ'IBIG MHOTI'OI'PaHHHKHU.

84 Teopema Ditnepa. [IpaBunbHbIe U 1 nggg;f;tgﬁga 148920
MOJTYIIPaBUIIbHBIE MHOTOTPAHHUKHU
85 'I'<OHTpOJIBHa$I pabota 1
MHuororpanHuku"
86 [TonsaTue BeKTOpa Ha MJIOCKOCTH U B 1 bubnnoreka [JOK
IPOCTPAHCTBE https://m.edso00.ru/8a148920 CBOGOJIHO OIEPUPOBATH
87 CymMma BEKTOpOB 1 MOHATHUIMH,
88 | PasHOCTb BEKTOPOB 1 COOTBETCTBYIOIINMH
89 [TpaBuio mapasienenurena 1 perropam 1
KOOp/IMHATaM B
90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1 HPOCTPAHCTBE;
Paznosxenue BekTopa 1o 6a3ucy BBINIOJIHATh  JICCTBUS
91 TPEX BEKTOPOB, HE JICKAIIUX B 1 HaJI BEKTOpaMH;
OJTHOM TUTOCKOCTH
92 CkansspHO€E TPOU3BENCHUE 1
93 Brruucnenue yria mexny 1
BEKTOpaMHM B IIPOCTPAHCTBE
94 | Ilpocreiimue 3a1a4n ¢ BEKTOpaMH 1 Bubnuorexa LIOK PemaTh 3a1au ¢
https://m.eds00.ru/8a148920
95 [Ipocreiinme 3a1aun ¢ BEKTOpaMH 1 Beiropami
96 [Tpocreiimne 3aga4un ¢ BEKTOpaMu 1
97 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1
08 O06o0menne U cucTeMaTru3aIus 1 bubnmoreka [JOK
3HAHWI https://m.eds00.ru/8a148920
99 O06o0011eHNEe U cUCTeMaTU3aIHs 1

3HAHUH




10

0 Wrorosas KoHTpoJbHAS paboTa 1
10

1 HroroBast koHTpoIbHAs paboTa 1
10 O060011eHNEe U CUCTeMAaTU3aIH 1

2 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME




11 KIIACC

JlomosHuTeENBHAS
uHpopManus
Ne Koimue Hara DJIeKTpOoHHbIe HU(pPOBbIE hopman
Tema Ypoka (nTOTOBBIE PE3YNBTATHI,
n/n CTBO u3ydeHusi | oOpa3oBaTe/IbHbIE pecypchl
OTallbl UX
4acos
(dhopmupoBaHus u
CHOCOOBI OLICHKH)
[ToBTOpenue tems! "KoopauHatst
1 BEKTOpa Ha MJIOCKOCTH U B 1
npocTtpascTse”
5 [ToBTOpenue Temsl "CkansgpHoe 1
IIPOU3BE/IEHUE BEKTOPOB"
IToBTOpenue Tembl "Brruncienue
3 yria MeXIy BEKTOpaMH B 1
npocTpaHcTae”
[ToBTOpenue Temsl "YpaBHeHHe
IPSAMOM, POXOIAIIEH Yepe3 1BE 1
TOYKH"
YpaBHEHHE ITOCKOCTH, HOPMAJIh, 1 bubnunoreka [JOK
YpaBHEHUE IJIOCKOCTH B OTPE3KaxX https://m.edsoo.ru/8a148920 YMETb COCTaBJIATh
YpaBHEHME IIIOCKOCTH, HOPMAJIb, 1 yYpaBHEHHS IJI0CKOCTH
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
BexTopHoe npounssenenne 1
JluneiiHble HEpaBEHCTBA, JIMHEHHOE 1 bubnuorexa [IOK
MPOrPAMMHUPOBAHUE https://m.edso00.ru/8a148920
JIuHeliHbIC HEPABEHCTBA, JIMHEWHOE 1

IPOrpaMMHUPOBAHKE




10

AHanuTHYECKHEe METOBI pacuéra
yrila MeXay HpsSIMBIMU B
MHOT'OI'PAaHHHUKAX

11

AHanuTHdyecKue METOAbI pacqéTa
yria MExXay IJIOCKOCTSAMU B
MHOTI'OIrpaHHHUKax

Haxoxnenue yria
MEXIy MPSMBIMU B
MHOT'OTPaHHUKAX

12

dopmyna pacCTOSIHUS OT TOUKH J10
IUIOCKOCTH B KOOPJIMHATaX

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

13

HaxoxneHnne paccTosiHui OT TOUKH
10 TIJIOCKOCTH B KyOe

14

HaxoxneHne paccTosiHUM OT TOYKU
J10 TUIOCKOCTH B ITPABUIILHON
nupamMuie

15

KonTponbnas pabota
"AHanuTuyeckas reomeTpus’”

16

CeueHus MHOTI'OIr'paHHUKOB!
CTaHJApPTHBIC MHOT'OT'PAHHHUKHN

bu6mmoreka [IOK
https://m.edso0o.ru/8a148920

17

Ce‘-IGHI/Iﬂ MHOFOFpaHHI/IKOBI METO
CIIEZIOB

18

CeueHust MHOTOTPAHHUKOB:
CTaHI[apTHI)IG IIJIOCKOCTH,
nepecequHs[ pr[MBIX nu
MJIOCKOCTEH

YMeHue cTpouTh
ceueHus
MHOTOTPaHHUKOB

19

HapanneanLIe IIpAMBIC U
IJIOCKOCTHU: MAapaJlJICJIbHBIC CCUCHUS

20

[TapannensHble pAMBIE U
IJIOCKOCTH: pacU€T OTHOLLIEHHI

21

[TapannenpHble psMbIE U




IIJIOCKOCTH: YTJIBI MCKIY
CKPCIIUBAOIIMUMUCA ITPAMBIMU

22

[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: CTaHJAPTHBIE Maphbl
HEePIEeHIUKYISIPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPUU
MHOTOIPAHHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

23

[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: TEOpEMa O TpeX
MEePIEeHIUKYIIsIpax

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

24

[leprieHquKyNApHBIEC TIPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JJIMH B
MHOTOTpaHHHKAaX

25

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (OPMYJIBI JJIsI
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IAJIeH, COOOpaXKeHUs 1O 100Ust

27

[ToBTOpEeHMeE: MIOMAAN
MHOTOYT'OJIbHUKOB, (POPMYJIbI 1JIs
TJI0IAJIEH, COOOpaXKeHUsI 1O 100U st

28

ITnomanu ceyeHu
MHOTOIPAaHHUKOB: ILJIOIIA 1
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS MO 100Mst

bubmuoreka [JOK
https://m.eds00.ru/8a148920

29

[nomaau ceuenuit
MHOT'OTPaHHHUKOB: TUJIOIIAIH




MIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUS MTOT00MS

30

Kontponbnas pabota
"[ToBTOpEHME: MHOTOTPAHHUKH,
CEUYEHUS] MHOTOTPAaHHUKOB"

31

O0BéMm Tena. O0beM
IPSIMOYTOJIBHOTO Mapasuiesienue/ia

bubmuorexa [JOK
https://m.edsoo.ru/8a148920

32

3anmaun 00 yaBOCHUU Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIUU
yria

33

CrepeomMeTpriecKue 3a1a4H,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapajlIeyICITHITe 1A

34

[TpuknanHble 3aauu, CBA3aHHBIE C
BBIUHMCIICHHEM 00bEMa
IPSAMOYTOJIBHOTO Napajulesienunesia

35

O06BEM npsMOit IPU3MBI

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

3HaTh POpMyIIbI
BBIUKCIICHHUSI 00HEMOB
MHOTOTPaHHUKOB H
MIPUMECHSTH UX TIPU
pelieHuy 3a1a4

36

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMOB MPSAMOI IPU3MBI

37

[TpuknaaHble 3a7auu, CBA3aHHBIE C
00BEMOM NPSIMOI TPU3MBI

38

Brruucienue 00EMOB TeI €
TIOMOIIIBIO OTIPEIEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOM
MIPU3MBI

39

Brruncienne o0bEMOB TEI C

bu6mmoreka [JOK

YMeHue pemaTth
3a7a4M Ha
BBIUHCIICHHE 00BEMOB
MHOTOTPaHHHKOB




HOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O6bEM nupamMust

https://m.edsoo.ru/8a148920

40

dopmyia 00béMa MUPaAMHIBL.
OTtHo1IeHNE 00BEMOB MTUPAMUJL C
00IIUM yTIIOM

41

®opmyna 00bEMa MUPaMHIBL.
OTtHoO1IeHNE 00BEMOB MTUPAMUJL C
00IIUM yTIIOM

42

CrepeomeTrpuyeckue 3a1a4m,
CBsI3aHHBIE ¢ 00BLEMaMH HAKJIOHHOM
TIPU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

43

CrepeomeTrpuyeckue 3a1a4u,
CBSI3aHHBIE C 00BEMAMU TUPAMUIBI

44

[Ipuknagabie 3a1a491 110 TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM HAKJIOHHON IPU3MBbI

45

[TpuknanHbie 3a1a4M MO TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM MTHPaMHUIBI

YMenue pemathb
3a7a4M Ha
BBIYHCIICHHE 00HEMOB
TE€J BpallCHUS

46

[Ipumenenne 06bEMOB.
Brraucnenue pacctostHust 10
IJIOCKOCTH

bu6mmoreka [IOK
https://m.edso0o.ru/8a148920

47

Kontponbnas padota "O0bEM
MHOTOrpaHHHUKa"

48

Hunuaapudeckasi MOBEPXHOCTD,
00pa3yromue MHIHHIPUIECKON
MIOBEPXHOCTH

49

umusnp. IIpamoit kpyrosou

bu6nmoreka [JOK

CBOOOJHO OIEPUPOBATH
MMOHSATHSMH,
CBSI3aHHBIMU v
HWIMHAPUYECKOH,




nuuHAp. [Tnomans moBepXHOCTH
HUAJIUHAPA

https://m.edsoo.ru/8a148920

50

Konuueckas moBepXHOCTb,
o0pa3yroine KOHU4eCKOn
noBepxHocTu. Konyc

51

CeuecHue KOHYCa IINIOCKOCTBIO,
napanneanoﬁ IINIOCKOCTHU
OCHOBAHMHA

52

VYceuénnnlil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTU KOHYCa

55

CrepeomeTpryuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCJIICHHUC,
MOCTPOCHUEM CEUCHUHN IIMIIUHIPA,
KOHYca

bu6mmoreka [IOK
https://m.edso0o.ru/8a148920

56

CrepeomeTpHuyuecKue 3aa4u Ha
J0Ka3aTeJIbCTBO U BBIYHUCJIICHHUC,
MOCTPOCHUEM CEUYCHUHN IIMIUHIPA,
KOHYca

S7

IIpuxnagHelie 3a1a4n, CBSI3aHHBIE C
UWIAHAPOM

58

[Ipuxnaguele 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

59

Cdepa u map

bu6mmoreka [JOK
https://m.edso00.ru/8a148920

KOHHYECKOM n
chepuueckoit
MTOBEPXHOCTSIMH,
OOBACHATH CIIOCOOBI
TTOTYyUYCHUS;

OIIEPUPOBATH
MOHSATHUSIMH,
CBSI3aHHBIMU C TEJaMH
BpaIlCHUS:
HWIAHAPOM, KOHYCOM,
cthepoii u mapom;

pacro3HaBaTh Tena
BpamieHus  (LMJIMHAD,
KOHYC, cepa u map) u
OOBSACHATH CrocoObl
IIOJIYYEHUA TeNl
BpALICHHUS;

KJ1accu(UIUpoBaTh
B3aMMHOE
pacnosnoxeHue cdepbl




[Tepeceuenwue cdepbl u mapa ¢ CTPOUTH CCUCHMSI
60 I0CKOoCThI0. Kacanue mapa u MHOTOTPAaHHUKOB U TeJ
cdepsl TUIOCKOCThIO. By u BpAICHHS: CCUCHHS
n300pakeHue mapa TWIAHPA
[Tepeceuenwue cdepbl u mapa ¢ (mapaiensHo 1
I0cKoCThI0. Kacanue mapa u TICPHCHMKYIAPHO
61 OcH), CeueHHs KOHyca
cdepsl TUIOCKOCThIO. By u
n300paKeHue mapa (napanermsyee
OCHOBAHHIO u
62 YpaBuenue chepsl. [Lnomans bubmuoreka [JOK IPOXOJIAIINE yepes
cthepsl 1 e€ yacTeit https://m.edso0.ru/8a148920 BepLIMHY), CeueHuUs
63 Cummetpus cdepsl 1 mapa mapa;
CrepeomeTpuuecKue 3a1a4u Ha H ILTOCKOCTH
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
64 CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOEHUEM MX CEUCHUU
IUIOCKOCTBIO
CrepeomeTpuuecKue 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
65 CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEUCHH
MIOCKOCTBIO
66 IIpuxnagHeie 3a1a4n, CBI3aHHBIE CO
chepoit u mapom
[ToBTOpEHUE: OKPYKHOCTH Ha
67 TUTIOCKOCTH, BBIYHCIICHUS B
OKPYXHOCTH, CTaHJaPTHBIC
moaoous
68 Pasznnunble KOMOMHAIIUHY TEN bu6mmoreka [JOK YMeHue pemaTth




BpalcHus 1 MHOI'OI'paHHUKOB

https://m.edsoo.ru/8a148920

69

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpalieHus"

70

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

71

KoHnTtpoinbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O6BeéM mumuHapa. Teopema 06
00BEME MPSMOTO IHIHHIPA

73

Brruucnenue o0bEMOB e €
TIOMOIIBIO ONIPENEIEHHOTO
unterpana. O6béM KoHyca

bubmuoreka [JOK
https://m.edso0o.ru/8a148920

74

TTnomanu 00KOBOI U IMOJIHOMU
MOBEPXHOCTH KOHYyCa

75

CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IMJIMH/Ipa, KOHYCa

Pa3iIn4HbIC
CTCPCOMCTPHUICCKUC
3aga4un

76

[TpuknanHble 3a7a4u 10 TEME
"OO0BEMBI U ILIOLIAIN
noBepxHocren Ten"

77

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06bEMe mapa.
[Tnomans chepsl.
CrepeomeTrpuyeckue 3a1auu,
CBSI3aHHBIE C BHIUMCIIEHUEM
00BEMOB 11apa, IMIapOBOTO
CerMEHTa U MapOBOT0 CEKTOPa

bubmuoreka [JOK
https://m.eds00.ru/8a148920

78

HpI/IKJ'IaI[HBIe 3aaa4u 110 TEMC

YMeHue pemaTth
pa3TuYHbIC
CTepEOMETPUIECKHE
3a7a4M Ha
BBIUHCIICHHE 00BEMOB




"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM I1apa U IJIOIIAJIbIO
cdepsl. COOTHOMICHUS MEKTY
IJIOLIAIMU ITOBEPXHOCTEN U
00BEMamMu TOJOOHBIX Tell

[TomoOHbBIE TeNa B IPOCTPAHCTBE.
N3menenne 006bEMa mpu o 100Uu.
CrepeoMeTrpuueckue 3a1auu,

bubmuoreka [JOK

79
CBSI3aHHBIE C BBIYMCIICHUEM https://m.eds00.ru/8a148920
00BEMOB TeJ U IJIOLIAAeH
MOBEPXHOCTEH
KonTponsnas padora "[1nomanu
80 MIOBEPXHOCTH M 00BEMBI KPYTIIBIX
Ten"
JIBuKEeHMsI IPOCTPAHCTBA. CBOOOJTHO OIEPUPOBATH
81 Orobpaxenus. [IBuxeHus u bubnuoreka [JOK MOHSATUSAMH,
paBeHcTBO puryp. OOmue cBoicTBa https://m.edso00.ru/8a148920 CBSI3aHHBIMHU c
JIBYKEHUH JBHKECHUEM B
Buas! nBrkeHUN: apamieabHbII TIpOCTpaHCTBE,  3HATH
NEPEHOC, HECHTPAJIbHAasI CUMMETpPHUS, CBOMCTBA JIBIKCHUM,
82 BEITIOJTHSATH
3epKajibHasi CAMMETpPHUS, TOBOPOT
. N300pakeHUs
BOKPYT MPSIMOI
MHOTOTPaHHUKOB U TeJ
BpAaIICHUS npu
napaieIbHOM
83 [Ipeo6pazoBanust mogobus. [Ipsmas bubnmoreka [JOK fiepexoce, .
1 cepa Ditnepa https://m.eds00.ru/8a148920 LICHTpaJIbHON
CUMMETPHH,
3epKaTbHOU

CUMMETpUH, npu




MOBOPOTE
NIPSIMOH,
npeoOpa3oBaHUs
nomo0us;

BOKPYT

84

FCOMeTpI/I‘iCCKI/IC 3aJa4M Ha
IMPUMEHCHUEC NBUXKXCHUA

85

KonTtponsHas padora "BekTops! B
npocTtpascTae”

86

O6o6matomee nmoropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
CHUCTEeMaTU3alus 3HAHUI:
"[TapanienbHOCTb NPSIMBIX U
IJIOCKOCTEH B pocTpaHcTBE"

87

Ob6o6maromee nmosropenue 11
MOHATHI U METOJI0B Kypca
reometrpun 10—11 xmaccos,
cUCTeMaTH3alus 3HaHUi: "BekTopbl
B IIpOCTpaHcTBe"

88

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reometpun 10—11 xmaccos,
cucTemarusanus 3HaHuii: "BekTopsl
B IIpOCTpaHcTBe"

89

O6o06matomee moBTopenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3anys 3Hanuii: "Oo0beMm




MHOTOTpaHHUKA"

90

O6o6matomee moBropenue 11
MOHSATUH U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3anus 3HaHui: "O0beM
MHOTOTrpaHHHKaA"

91

O6o6matomee moBropenue 11
MOHSATUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTEMAaTH3aLMs 3HAHHUI:
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

92

O6o6matomee nmoropenue 11
MOHSITUI U METOJIOB Kypca
reometrpun 10-11 kmaccos,
cucTeMaTH3aIus 3HaHWM:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

Hrorosas KOHTPOJIbHaA pa60Ta

94

Hrorosas KOHTPOJIbHAaA pa60Ta

95

[ToBTOpenue, o6odIIeHNE 1
crucTeMaTu3alus 3HaHUI

96

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

97

Hcropus pa3BuTus CTepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTHU

HUMETh MPEICTABICHHS
00 OCHOBHBIX JdTaIax
pa3BUTHS TEOMETPUHU
KaK COCTaBHOM 4acTH

byngamenTa
Pa3BUTHS TEXHOJIOTUN




COBPEMEHHBIX HHXKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT i

98

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

100

HcTopus pa3BUTHS CTepEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

102

Wcropus pa3BuTus crepeoMeTpun
KaK HayKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




HopMbl M 0c00€HHOCTH OLIEHKH NPeIMETHBIX Pe3yJIbTATOB.
Hcnonp3yemble HOPMbI OLICHUBAaHUS 10 y4eOHBIM IIpeaMeTaM U TpeOOBaHMSA K CHCTEME OLCHHBaHMS 0Opa30BaTENbHBIX JOCTMXKEHHUM, 00yJaromuxcs 1o
npeaMeTy Gpu3uKa, TpeOOBaHHS K BHICTABICHHIO OTMETOK 33 IIPOMEXKYTOUHYIO aTTECTAlUIO OTPaKeHBI B JIOKaNbHBIX akTax MBOY «COLI Ne 196»:

- «[TonoxkeHue o cUCTeMe OLICHUBAHUS 00PA30BATELHBIX IOCTHKEHHN, 00yJaloNuXCsi», yTBepxkaeHHoe mprukazoM MBOY «COIII Ne 196» ot 30.08.2023 r
Ne 417,

- «[TooxxeHre 0 HOPMAax OIICHUBAHHUS TI0 YIEOHBIM MpeaMeTamy, yTeepkieHHoe pukazoMm MBOY «COILI Ne 196» ot 30.08.2023 r Ne 417.

I'padux KOHTPOIBHBIX MEPONPUATHH 110 MpeAMETY (HU3HMKa BXOAUT B €AMHBIA JOKYMEHT LIKOJBI UMEHYEeMbIH «l'pad)ikoM OLIEHOYHBIX MPOLEAYDP»,
COCTaBJISIETCS JIBA pa3a B TOJ U YTBEPXKIAETCS IPUKA30M TUPEKTOPA HIKOJIBI.

HrtoroBele IuIaHHpyeMbIe pe3yibTaThl, 3Tambl MX (OPMHUPOBAHMSA M CIOocoObl MX oreHku ortpaxkarorcss B KTII B pasmene nomomHuTenbHAs
uHpOpMAITHSL.



Hpuaoxenue 3

OHEHO‘IHBIC cpeacrea (OIICHO‘IHLle MaTepHaJII)I) U METOAUYECCKHUE MaTEepHUAJIbI paﬁoqeﬁ nporpamMmmal

mo  reomerpud 10-11

Kuaacce Metoanueckue OueHo4YHbIE CpecTBA (OLIEHOYHbIE YyeOHuk (1) DJIeKTPOHHbIE MATEPHAJIBI,
peKOMeHIaluM, IOYPOYHbIe matepuaiasl) /KUMbI JAOIOJTHUTEJIbHbIE
pa3padoTKu MaTepHAaJIbI
10 CamocTosTeNbHbIE 1 KOHTPOJIBHBIE JI.C.Atanacsu https://videouroki.net/et/my/

Metoanyeckoe mocodue K
yuebnuky JI.C.Atanacsna
«['eomerpus 10-11»
Agtop J[.D.AiBazsiH
Yyutens-ACT

pabotsl o reomeTpun 1 10 kiacca
A.Il.LEpmiosa, B.B.I'o1060popKo,:
yuebHoe ocooue, M.: UJIEKCA

I'eomerpus 10-11
M.:
«IIpocBemenue»

https://ege.sdamgia.ru/




AHHOTAIMUSA

IMo1HOEe HAaMMeHOBaHUE
padoueii mporpamMMbl

Pabouass mporpamma mo reomerpum s yuammxcs 10-1lkmaccos,
peanusyromas ~ TpeboBaHUS  (eAepallbHOTO  TOCYIAapPCTBEHHOI'O
00pa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO obmiero oopazoBanus u OOII
000.

Mecto yueOHOrO
npeaAMeTa B CTPYKTYpe
OCHOBHOM

VYuebnsrii npeqmer « EOMETPUSA 10-11» BkitoueH B 00sS3aTENbHYIO
gacTh yueOHoro miana OOII OOO MBOY «COII Ne 196». U3yuaetcs
Ha yTiayOJIeHHOM YpOBHE.

o0pa3oBaTe/IbHOM

NPOrpaMMbl

HopmatuBHasi ocioBa | 1. ®I'OC ocHoBHOro o61iero oopazoBaHus, yTBEPKICHHBIM MTPUKa30M
pa3padoTku Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287,

MPOrpaMMblI 2. @enepanbHas oOpa3oBaTesbHAs NPOrpaMMa OCHOBHOIO OOIIEro

o0pa3oBaHus» yTBEPKICHHAs NMpUKa3oM MuHnpocsemenus Poccun ot
18.05.2023 Ne 370;

3. Oo0pazoBarenbHas nporpamma OOO MBOY
yTrBepxkAeHHas npuka3oM ot 30.08.23 No 418;

4. IlonoxeHnue o pazpaboTKe padOYHX MPOrpaMM y4eOHBIX MPEIMETOB,
KypcoB, IUCHMIUIMH (MOJyJieW) TmenaroraMud B COOTBETCTBUU C
tpeboBanusimu GI'OC HOO, ®I'OC 000, ®IrocC COO u ®OOII
yTrBepkAcHHOe npuka3zoM oT 30.08.2023 Ne 417,

«COII Ne 196y,

KoauuecTBO 4acoB aJs

Ha 6a3oBom ypoBHe 204 yacoB, B TOM 4YucCIIe:

peaau3zanuu B 10 knacce — 102 gacos; B 11 knacce — 102 yacoB

NMPOrpaMMbl

Henn peannsauuu e OBiajeHNe CUMBOJIMYECKUM SI3bIKOM I'€OMETPHHM, BBIPAOOTKA
MPOrpaMMbl ¢dbopManbHO - OIIEpaTUBHBIX MaTeMaTUYEeCKUX U

HEMAaTeMaTUYECKHUX 3a/au.

e @dopMupoBaHHE TPEICTABICHUS 00 W3y4aeMBIX MOHATHSAX WU
METO/MaX KaK BaXHEHIIMX CPEACTBAX MaTEMaTHYECKOTO
MOJICJIUPOBAHUS PEAbHBIX ITPOLIECCOB U SIBJICHUM.

e OsBiazceHUE CUCTEMOW MAaTEMATHYECKUX 3HAHUW M YMEHHH,
HEOOXOAUMBIX  JUJII ~ TPUMEHEHHUS B MPAKTHUYECKOU
JIeATEITbHOCTH, W3y4YeHUs CMEXHBIX JCIUTLIIUH,




POIOJDKEHHS 00pa30BaHMsL.

YyeOHo-MeToAUYEeCKH I
KOMILTIEKC

JI.C.ArtanacsH, B.®.byry308B, «I"eomeTtpus 10-11, Mocksaa,
[Ipoceemenue 2014

Metoasl 1 popmbl
OLICHKH Pe3yJIbTATOB
OCBOCHUS NIPOrPaMMBbI

JlnmaHoCTHBIE: HAOIIOICHHE, AaHKETUPOBAHNE.

Mertanpeamernsie: Oecena, JIucCKyccHsi, YydyeOHOe HCCIEI0BaHUE,
MIPOEKT, CAMOOIICHKA.

[TpenmeTHBIC: TECT (3aaHUS C BEIOOPOM OTBETA, C KPATKHM OTBETOM, C

pa3BEPHYTHIM OTBETOM), TEOMETPUYCCKUN JUKTAHT, IUKTAHT TIO
dbopmynam, mpakTHueckas paboTa, camocToATeNbHas ~ paboTa,
KOHTpOJIbHAsT paboTa, TEMAaTHYECKUE ¥ WTOTOBBIC KOHTPOJIBHBIE
paboTHI.

5-0apHas cucTeMa OLICHHUBAaHUA TCKYH_Ieﬁ YCIICBACMOCTH.







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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