AHHOTAIIUS K PABOYEM TPOTPAMME
yueoHoro npeamera «<'EOMETPUSD

PaGouass mporpamma ydeOHOrO Tipeameta «I['eomeTpus» 00s3aTeIBHOM
npenMeTHor obnactu «Marematuka» pa3paboTaHa Ha ocHOBe TpeOoBaHUU K
pe3ynbTaTaM OCBOCHHS OCHOBHOM OOpa30BaTeIbHOW MPOTpaMMbl OCHOBHOTO
oOmero oOpa3oBaHUs, NPEACTABICHHBIX B 0OHOBIEHHOM ®enepaibHOM
roCyJapCTBEHHOM  OOpa30BaTEIbHOM  CTAaHAAPTE  OCHOBHOTO  OOIIETO
oOpa3zoBaHus, a Takke ¢ ydyetoM OCHOBHOW 0OOpa3oBaTEIbHON MPOrpaMMBI
cpenHero oOmero oOpa3oBaHus, Paboueit mnporpamMMmbl BOCHUTaHUS W
peamm3yercs 2 roga ¢ 10 mo 11 knace.

VYuebnsiii kypc «['eomerpus» yriyOJ€HHOTO YpOBHS — SIBIISETCS
IPOJIOJDKEHUEM U PA3BUTHEM OJTHOMMEHHOTO Y4eOHOTO Kypca 6a30BOTO YPOBHS
OCHOBHOM IIKOJBI. Peanuzamus mnporpamMMmbl  oOeceYrBaeT  OBJIAJICHUE
KJIFOUEBBIMUA KOMITETCHIIMSIMHU, COCTaBIISIOIIMMHU OCHOBY JIJII CaMOPa3BUTHS U
HETPEPBIBHOTO 00pa30BaHMsl, IIEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO U
MM03HABATEJILHOTO PA3BUTHS JIMYHOCTU 00YUYarOITUXCSI.

[Ipn wu3yueHunm Kypca oOOTaIIAIOTCS TMPEACTABICHUS YYallUuXCi O
METOJIaX HCCIICIOBaHUSl WU3MEHUMBOTO MHpA, Pa3BUBACTCA TOHUMAHUE
3HAUUMOCTH ¥  OOIIHOCTH MAaTEMaTHYECKUX METOJIOB TO3HAHUS  Kak
HEOTHEMJIEMON YaCTU COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSI.

PaGouass mnporpamma pa3paboraHa y4uTEIE€M B COOTBETCTBUM C
MOJIOKEHMEM O pabouuMx TmporpaMmax ¢ OMNpeAessieT  OpraHu3allrio
00pa3oBaTENbHON JEATEbHOCTH YUYUTENS B IIKOJIE MO YY4EOHOMY MPEAMETY
«I'eomeTpus».

PaGouast mporpamma yueb6HOTro npeamera «I'eoMeTpus» SBISETCS YaCThIO
OOII COOQO, onpenensitoniei:

- COJIEpKaHUE;

- INTAaHUPYEMbI€ PE3YJIbTaThl (JINUYHOCTHBIC, METAMPEIMETHBIE U MIPEIMETHBIC);



- TeMaTUYECKOE MJIAHUPOBAHUE C y4eTOM padouell MporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTRI0O DOP/LIOP

Pabouas nporpamma oOcyXkaeHa U MPUHATA PELIEHHEM METOIHYECKOro
o0OBEUHEHUsI M corjacoBaHa 3aMECTHTENIEM JHUpEKTopa 10 y4eOHO —
BocniutatenbHo padote MBOY «Cpennsisi 061eoOpa3oBaTenbHas mkoiga Ne

.

27.08.2023r



MyHununajabHoe 010/:KeTHOe 00111e00pa30BaTe/IbHOE YUPeKIeHUe
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Bobinmucka
U3 OCHOBHOM 00pa30oBaTe/IbHOM NMPOTrPaMMbI
cpeaHero oouero o0pa3oBaHus

MBOY «Cpennsis 001eodpaszoBaTeibHas IKO0Ja Ne 8»

PABOYAS TIPOT'PAMMA
yueOHOro npeamera «I'eomeTpus»
st ooyvaromuxest 10-11 kimaccon

(yrmyOneHHBIN YPOBEHB)

ABTOpPBI COCTABUTEJIN:

Capsapona I1.B.

Brimucka Bepna 28.08.2023 r.

HMupextop MBOY «Cpennsis

obmeoOpa3oBarenbHas 1mkoja Ne8y E.B.IToroBa



HOACHUTEJIBHASA 3AIINCKA

['eometpusi siBseTcss OAHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIIHETrO
obmiero oOpa3oBaHHs, TaK Kak OOECIeunBaeT BO3MOXHOCTh H3yYCHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJIEHHOCTH W MPEIMETOB
T'YMaHUTApHOTO 1KKIA. [I0CKOIBKY JIOrHUYecKkoe MBIIUICHUE, POPMUPYEMOE TTPU
U3YYCHUH  OOyYalollMMUCS  TOHSATHUHHBIX  OCHOB  TE€OMETPHUH,  TpH
JI0Ka3aTeNIbCTBE TEOPEM M MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPXKICHUN MPU
pEelIEHUH T€OMETPUUECKUX 3a/1a4, YMEHHUE BBIJIBUTATh U OMPOBEPTaTh TUIOTE3bI
HEIOCPEJICTBEHHO HMCHOJIB3YIOTCS MPU PEUIEHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
[IMKJIA, B YaCTHOCTU (DU3UYECKUX 3a]1a4.

Ilens ocBoeHusi mnporpammbel yueOHOTO Kypca «l'eomerpusi» Ha
yriyOJI€HHOM  ypOBHE —  pa3BUTHE HMHAUBUIYAIBHBIX  CIIOCOOHOCTEH
oOy4Jaronuxcsit Ipyu M3YYEHUU TE€OMETPHUM, KaK COCTABJISIOLIEH MPEIMETHOM
obnactu «Martematuka U HHPOPMATHKa» uepe3 00ecreYeHUEe BO3MOKXHOCTH
IPUOOPETEHHUST U UCIOJIb30BaHUsI OoJjiee TIIyOOKHMX T€OMETPUUYECKUX 3HAHUU U
JEUCTBUN, CHEHU(PUYHBIX TEOMETPUM, M HEOOXOAUMBIX [UJISl YCIHEIIHOTO
npodeCCUOHAIBHOTO ~ O0pa3oBaHMsl, CBA3aHHOIO C  HCIOJb30BaHUEM
MaTeMaTHKH.

[IpuopureTHBIMU 3aa4aMu Kypca TeOMETpUH Ha YriIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpeHne MPEACTABICHHS O TEOMETPUM KAaK YaCTH MUPOBOW KYJIbTYpPbI
1 (hOpMHUPOBAHHUE OCO3HAHUS B3aUMOCBS3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

(opMHpOBaHUE MPEACTABICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEUIINX MaTeMaTUYECKUX MOJEINSIX, MO3BOJIAIONIMX OMUCHIBATH U U3Y4aTh
pa3Hble SIBJICHUSI OKPY’KAIOUIEro MHUpa, 3HAHHWE MOHATUHWHOIO amnmnapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reoMeTpHH;

dbopMupoBaHUE€  YMEHHUS  BJAJACTh  OCHOBHBIMM  TOHSATUSIMHU O
POCTPAHCTBEHHBIX (PUTYpax U UX OCHOBHBIMU CBOWMCTBaMH, 3HAHHUE TEOPEM,
dbopMyn U yMEHHUE MX TPUMEHSTh, YMEHUS JI0KA3bIBATh TEOPEMbI M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(opMHpOBaHWE YMEHHUS pACIO3HABaTh Ha YEPTEeXKaAX, MOJEIHIX U B
pealbHOM MHUPE MHOTOIPAHHMKM M Teja BpalleHus, KOHCTPYHpPOBATH
r€OMETPUUYECKUE MOJCIIH;

dbopmupoBaHue MOHUMAaHHUS BO3MOXXHOCTH aKCHOMaTHUYECKOTO
NOCTPOEHUSI MaTeMaTUYEeCKUX Teopuil, (OPMHPOBAHHE TOHHUMAHUS POJIH
AKCHMOMATHKH MPU MPOBEJACHUH PACCYKICHUN;



(dopMupoBaHrE YMEHUS BIaJeTh METOJaMHU JI0Ka3aTEIbCTB U aIrOPUTMOB
pelIeHus, yMEHUSI UX MPUMEHATb, IPOBOAUTH JOKA3aTENIbHBIE PACCYKICHUS B
XOJIe PEIICHHWS CTEPEOMETPUYECKMX 3aJa4 M 334a4 C IPAKTHYECKUM
colepkaHueM,  (popMHUpOBaHME  MPEACTABIECHUS O  HEOOXOJUMOCTH
JOKA3aTelbCTB MPU OOOCHOBAaHMM MAaTEMAaTHYECKUX YTBEPXKICHHM W POJIK
AKCHOMATHKH B IPOBEJICHUU JETYKTHBHBIX PACCYXICHUM;

pa3BUTHE W COBEPUICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKUX

CIIOCOOHOCTEH 00yJaromxcs, MO03HABATEIILHOM aKTUBHOCTH,
MCCIICIOBATEILCKUX YMEHUH, KPUTUIHOCTH MBIIICHUS, HHTEpeca K U3YUCHHUIO
TCOMETPHH;

dbopmupoBaHue (GYHKITMOHATBHON TPaMOTHOCTH, pelIeBaHTHOM

r€OMETPUU: YMEHUSI PACNO3HABaTh MPOSABICHUS T'€OMETPUUYECKUX MOHITHUH,
00BEKTOB M 3aKOHOMEPHOCTEHW B PEATbHBIX >XU3HEHHBIX CUTYaIUsX WU TIPH
M3YYEHUU JIPYTUX YYEOHBIX TMPEIMETOB, MPOSBICHUS 3aBHCHUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIUPOBAaHUS pEalbHBIX CUTyallud, HCCIEAOBAHUS
MTOCTPOEHHBIX MOJIEJIEN, MHTEPIPETALNHN [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKATEIIbHBIMU JIUHUSIMUA Y4eOHOTO Kypca «l eomeTpusi»
B 10-11 kmaccax sBistorcs: «IIpsiMble W TIJIOCKOCTH B MOPOCTPAHCTBE,
«Mmuororpannukn», «Tema BpameHus», «BekTopel W KOOpAWMHATHI B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

CdopmymnupoBannoe Bo ®PI'OC COO TpeboBaHHME «yMETh ONEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU I'€OMETPUM Ha yriayOJEHHOM YpOBHE OOy4YeHHUS B
10-11 xnaccax, OTHOCHUTCS KO BCEM COJEPKaTEIbHBIM JIMHUSIM Y4EeOHOTO Kypca,
a (GopMHpOBAaHUE JIOTMYECKUX YMEHUU pachpenenseTcss He TOJIbKO IO
collepKaTeNbHBIM JIMHUAM, HO M 1o rojam oOydeHus. CoaepxaHue
oOpa3oBaHMs, COOTBETCTBYIOLLIEE IMPEAMETHBIM pe3yjbTaTaM OCBOEHUS
®denepanbHOil paboyeil MpoOrpaMMBbl, paclpeiesi€HHBIM IO TojaM OOy4eHHS,
CTPYKTYPUPOBAHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
MPUHIUIIHAIBHBIM BOIIPOCaM O0ydYarouuecss o0paliagiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHU30BAaTh OBJIAJICHUE T'€OMETPUUYECKUMH TOHATHSIMU U
HaBbIKaMH TOCJEAO0BAaTEIbHO U TOCTYIMATENbHO, C COOJIOACHHEM MpPUHIUIA
IPEEMCTBEHHOCTH, a HOBble 3HaHUS BKJIIOYaTh B OOIIYI0 CHCTEMY
r€OMETPUYECKUX MPEACTABICHUN OOy4YaromMXcs, pacupsiss U yriayonss eg,
0o0pa3ysi MpOYHbIE MHOKECTBEHHbIE CBA3H.

[lepexon kK U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i auddepeHnmmanu  00ydeHus, TOCTPOCHUS
WHIUBUIyIBHBIX 00pa30BaTEIbHBIX MPOrpPaMM, OOECTeUuTh YriyOnéHHOE
U3Y4YEHHE T€OMETPHUH KaK COCTaBJsitolel yueOHoro npeamera «MaTemaTukay;



IIOATOTOBUTD 06yan0mec;1 K OPOAOJDKCHHIO HM3YUYCHUS MATCMATHUKHU C

yaéToM BBIOOpa Oymyrelt mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEXIY
001mMM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wm3yuenue ydeOHOro kypca «l'eomeTpusi» Ha YIIIyOJEHHOM YpPOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Heaeno), B 11 kinacce —
102 gaca (3 yaca B HezieNIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnonokeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECs,
napajuielibHble W CKpenMBaronmecs npsmble. [Ipu3Haku CKpemmBarOmMnXCs
npsaMbix. [lapaiienpHOCTP THPsAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
[apajulesIbHble MpsSMbIE B IPOCTPAHCTBE, NAPAUICIBHOCTH TPEX IMPSAMBIX,
MapajuIeIbHOCTh MPSMOW M IUIOCKOCTU. [lapaimiensHOe ©  IEHTpaiabHOE
IPOEKTUPOBaHUE, n300paxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapalIeIbHOTO
npoekTupoBaHus. M3o0paxkeHne Quryp B mapajjieIbHOM HpOoeKUuu. YTIIbI ¢
COHAIIPABJICHHBIMU CTOPOHAMH, YIOJ MEXIy NPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEW:  MApAJUIENbHBIE  IUIOCKOCTH,  CBOMCTBA
napajuieldbHbIX IUIOCKOCTe. [lpocrelilme NpoCTpaHCTBEHHbIE (QUIYpPHI Ha
IJIOCKOCTU: TETPA3p, MapaJlIeICIUIIe]l, IOCTPOCHUE CCYEHU M.

IleprieHIMKYISAPHOCTD IPSMOM U INIOCKOCTH: NIEPIEHAUKYIIIPHBIE IIPSAMBIE
B IPOCTPAHCTBE, NMPSAMBIC NApaJUIeIIbHbIE U NEPIEHAUKYISPHBIE K IIOCKOCTH,
MPU3HAK NEPNEHAUKYJISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
MIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHUE.
IleprieHAMKYJISIp W HAKJIOHHBIE: PACCTOSHHUE OT TOYKM JO0 IUIOCKOCTH,
paccTosiHue OT MpPSIMOW JO IJIOCKOCTH, MPOEKIHS (UTYypbl Ha IIOCKOCTb.
[leprieHIUKYISAPHOCTh IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJIAPHOCTH JBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

VYTrabl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMOM U IJIOCKOCTBIO, IBYTPAaHHBIN
yIOJI, JUHEUHBIA yroJl JBYTPAHHOIO yrila. TpPEXTrpaHHBIA U MHOTOTPaHHBIC
yrabl. CBOMCTBA IJIOCKUX YIVIOB MHOTOTpaHHOro yria. CBOMCTBA INIOCKUX U
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buabl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsHas
npu3Ma, MpsMas U HaKJIOHHAs NpU3Mbl, OOKOBash W MOJHAs MOBEPXHOCTh
npu3Msbl. [lapamnenenunen, npAMOYroJIbHbIN ITapaJlIeIeIUIE] U €ro CBOMCTBA.
Kparyaiiiune myTd Ha MOBEPXHOCTM MHOTOrpaHHUKa. Teopema Oilnepa.
[IpoctpanctBennas teopema Iludaropa. [lupamuga: n-yroiapHas mupamumaa,



npaBWiibHas U yceu€HHas mnupamuibl. CBoiicTBa péOep M OOKOBBIX TIpaHel
MpaBUILHON nupaMujibl. [IpaBHiIbHBIE MHOTOTPaHHUKH: MPABWIbHAS MpU3Ma U
paBWIbHAs MUPAMMIA, NPABUIbHAS TPEYrojbHAs NUpamMuAa U IPaBUIIBHBIN
TeTpasap, KyO. IlpencraBieHue o NpaBUIIBHBIX MHOTOIPAHHUKAX: OKTAdp,
JOJIEKa’Ip U UKOCAadIp.

Boruncnenue 31€MEHTOB MHOTOTPAaHHHUKOB: p&Opa, AMAroHai, YIJIbL.
[Inomanps GOKOBON NMOBEPXHOCTHM M MOJHOM MOBEPXHOCTU NPSAMOM IPU3MBI,
IUIOIIAJIb OCHOBaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU NPSAMON MPU3MBI.
[Inomanps OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH IPAaBWIBHOM MNHpaMUBbI,
Teopema O IUIOIIAAN YCEUEHHOW MTUPAMU/IBI.

CummeTpuss B TOPOCTPAHCTBE. OJIEMEHTbl CUMMETPUM IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B IPAaBUIBHOM MHOI'OIPAHHHUKE: CHMMETPHSI
napaJyIeJIeNNIe1a, CUMMETPUS MPABUJIBHBIX IPU3M, CUMMETPHUS IPaBUIbHOU
MApPaMUJIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIC BEKTOpPHl. PaBeHCTBO BEKTOpPOB. JIEWCTBUS C BEKTOPaMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKCHHE
BeKTOpa Ha 4ucio. CBOWCTBA CJIOKEHUSA BEKTOPOB. (CBOMCTBA YMHOYKEHHS
BeKTOpa Ha uyucio. IloHatme  kKoMIiaHapHble  BEeKTOpbl.  IIpu3Hak
KOMIUJIAHAPHOCTU TPEX BeKTOpoB. lIpaBwio mapamienenunena. Teopema o
Pa3IOKEHUH BEKTOpA MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsMoyronbsHas
cucTteMa KoopAuHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. CBA3b MEXIY
KOOpJIMHATaMH BEKTOpa M KOOPAMHATAMHM TOYEK. YTOJ MEXAYy BEKTOpamu.
CkansipHO€ IpON3BEACHUE BEKTOPOB.

11 KITACC

Tesa Bpamienus

IloHATHA: LWIMHApPHUYECKAs IIOBEPXHOCTb, KOHWYECKass IIOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, OOpasyrolue MoBepxHocTe. Tenma BpaieHus:
UUJIUHAP, KOHYC, YCEUEHHBIM KOHyC, cdepa, map. B3zauMHoe pacnonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHash MIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TIocKocTH. Pa3BépTka nmunmuapa u konyca. Cummerpus chepsl u
mapa.

O6bEéMm. OcHoBHbIE cBoOHcTBAa 00bEMOB Ten. Teopema 00 00bEMe
IPSIMOYTOJILHOTO TMapajuienenumnena u ciaeActBus u3 He€. OOBEM MpsaMoill U



HAaKJIOHHOW TMPU3MBI, IWINHApPA, TUpaMuabl U KoHyca. OO0BEM 1mapa u
1IaPOBOT'0 CErMEHTA.

KomOuHanuu Ten BpailleHUss U MHOTOTpaHHHUKOB. [Ipu3ma, BnucaHHas B
WINHAP, omnucaHHas okoso uuiuHApa. I[lepeceuenue chepbl u mapa ¢
riockocThio. Kacanue mapa u cdepsl ockocThio. [IoHsATHE MHOTOTpaHHUKA,
OMHUCAaHHOTO OKOJO cdepbl, cepbl, BIUCAHHON B MHOTOTPAHHUK WU TEJO
BpAaLlCHHUS.

[Tno1maae MOBEpXHOCTH IWIIMH]IPA, KOHYCA, IJI0MAab cepbl U e€ yacTeil.
[Tonobue B mpoctpancTtBe. OTHOIIEHHE OOBEMOB, IUIOMIAJAEH MOBEPXHOCTEH
nono0HeIX ¢uryp. IIpeoOpazoBanue nonodbusi, romoreTusd. Pemenue 3agad Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

ITocTtpoeHne ceyeHWii MHOTOTPAHHUKOB U TEJI BpAICHUS: CEUCHUS
munHApa (MapauiebHO W MEPIEeHIUKYJISIPHO OCH), CEUCHUsS KOHyca
(mapanienbHbIE OCHOBAHUIO M MPOXOJAIIME YEpe3 BEPIIMHY), CEUCHHUs IIapa,
METOAbl TOCTPOEHUSI CEUYEHUW: METOJ  CIIEIOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJ IEPEHOCA CEKYLIEHN TIIIOCKOCTH.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Ormnepanuui Haja BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpPOB. CBOWCTBAa BEKTOPHOIO yMHOXeHHUs. IIpsmoyrosbHas
cucTeMa KOOpIMHAT B mpocTtpaHcTBe. KoopauHaTel BekTtOopa. PasnoxkeHwue
BekTOopa 10 0Oasucy. KoopauHAaTHO-BEKTOpHBIA METOA MpU  PEUICHUU
F€OMETPUYECKUX 3a]1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBxeHust npoctpancTBa. OtoOpaxkenus. JIBUKEeHUsI U paBEHCTBO (UTYD.
OOGuue cBoiicTBa ABMXKEHMM. Buabl NBWXKEHUN: TapauiesIbHbIA TEpPEeHocC,
LECHTPpAJIbHAS CHUMMETPHS, 3€pKaJbHAsI CUMMETPHS, TTOBOPOT BOKPYI MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOYydYaromerocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOT'O WJIEHA POCCHHCKOTO OOIECTBA, MIPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBICHHM,
IpoLeayp TpaKIaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI U APYroe), yMEHHE
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYECHUEM;

2) naTpuoTHYECKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K MPOUUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHOE OTHOILICHHUE
K JOCTHKEHHUSIM POCCHMCKMX MAaTEMAaTHKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, UCMOJIb30BAHUE ATUX JOCTIKCHUN B JAPYTUX HayKax, TEXHOJOTHSX,
chepax SJKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HSTHUYECKOIO IOBEJICHMUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH W
NEATEIIbHOCThIO YYEHOIO, OCO3HAaHUWE JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOMYHMBOTO Oy IyIIIEro;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad, pELICHUH, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHSITH MaTEMATHUYECKUE 3HAHUS B
MHTEpecax 3[0pOBOro M 0Oe3omacHoro oOpa3a JKW3HU, OTBETCTBEHHOE
OTHOIIIEHHWE K CBOEMY 3JI0POBBIO (30pOBOE MHTaHHE, COATAHCHUPOBAHHBIN
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas (Pu3nyeckass akTUBHOCTH), (pu3ndeckoe
COBEPIIICHCTBOBAHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEILHOMN
NeATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:



TOTOBHOCTh K TPyAy, OCO3HAHHE IIEHHOCTH TPYIOJIOOWs, WHTEpPEC K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ NMPUIOKCHHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOD
Oynymeit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIIaHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKOMYy OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKECHUU BCEW >KU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/la4 MaTeMaTHYeCKON HaIlpaBJICHHOCTH;

7) 3K0JI0OTHYeCKO€e BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh JKOJOTHUYECKOM KYJIbTYphl, NOHUMAHHUE BIUSHHS
COIIMAJIbHO-D)KOHOMHUYECKUX  MPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU H
COIIMAJILHOM Cpejlbl, OCO3HaHUE TJIO0ATBHOIO XapakTepa HSKOJIOTHYECKHUX
mpo0JieM, OpHEeHTAIMs Ha IPUMCHEHUE MaTeMaTHICCKUX 3HAHUM ISl pelICHUs
3a/1a4 B 00JIaCTH OKPYIKAOIIEH CpeJibl, INIAHUPOBAHKE TTOCTYIIKOB M OLICHKU HX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKH H  OOIICCTBEHHOM IPAaKTHUKH, ITOHUMaHHUE
MaTeMaTHYECKOW HAyKHW Kak c(epbl YeIOBEUECKON MeATeIIbHOCTH, ATAloOB €&
pa3BUTUSI M 3HAYMMOCTH JJISl Pa3BUTUS I[MBWIMU3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK U MaTEMaTHYE€CKON KYyJIbTYpOH Kak CPEJCTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIIECTBJISITh NMPOEKTHYIO M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJIMBU]IYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

Bba3oBbie jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE TPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHMA MEXIy TMOHATUSAMH, (DOPMYIMPOBATH
OnpeaeIeHUs HOHSTHH, yCTaHABJIMBATh CYILIECTBEHHBIN IIPU3HAK
KJIacCU(PUKAaUMKA, OCHOBAaHMS JUIsi OOOOLIEHUST M CpPAaBHEHHsS, KpPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYJIUPOBATH U  NPeoOpa3OBbIBaTh  CY)KJICHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHBIE,

BBISIBJISAITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
IpOTUBOpEYHs B PaKTax, JAHHBIX, HAOJIONICHUSIX U YTBEPKACHUSX, Mpejiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;



JienaTh BBIBOABI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBEpXKACHUN (TIpsIMBIE W OT TMPOTHBHOIO), BBICTpaWBaTh AapryMEHTAIIHIO,
MPUBOJANTh TIPUMEPHl HW  KOHTPHPUMEPHI, OOOCHOBHIBATH COOCTBECHHBIC
CYXKIIEHUS U BBIBOJIBI;

BBIOMpaTh CIIOCOO pemieHus yd4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHHs, BBHIOMpATh HaWOoOJiee TMOAXOMANUH C  y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTelbcKue 1eiicTBUS:

MCITOJIB30BaTh BOMPOCHI KaK MCCIEAOBATEIHLCKUI MHCTPYMEHT IMTO3HAHWS,
dbopMynrpoBaTh  BONPOCHI, (GUKCUPYIOIIME MPOTUBOpEUYne, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAaHHBIN OKCIICPUMEHT,
WCCJIEIOBAaHUE IO YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SABJICHUS, TIPOLIECCA, BBISABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
SBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAONIONIEHUs, WCCIEAOBAHUS, OIICHUBATh JTOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIECca, a TaKKe BBIJIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH AePUITMTEI WHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JIJI PEIICHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh WM HMHTEPIPETUPOBATH HWH(POPMAITHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,

CTPYKTYpPHPOBaTh HH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHBIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS
Oo0menue:
BOCIIpUHUMATh W  (QOPMYJIHMpPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBUSIMH M LETISIMH OOILEHHUSI, SICHO, TOYHO, FPAMOTHO BBIpakaTh CBOIO TOUKY



3pEHMS B YCTHBIX U IMCbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS 110 XOAY PELICHUS
3a/1a41, KOMMEHTHPOBATh MOJIYYEHHBIN PE3yNIbTaT;

B XOJI€ OOCYKIEHMs 3a1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKAaeMON TEMBI,
npoOJieMbl, pelacMol 3ajjaud, BBICKA3bIBaTh HJCH, HALIEJCHHBIE HAa IMOMCK
pELIEHNs, COMOCTABIISATh CBOU CYXIEHUS C CYKICHHSIMHU IPYTUX Y4aCTHUKOB
auanora, 0OHapy>KMBaTh pa3nyie U CXOJCTBO MO3UIINI, B KOPPEKTHOU popme
(opMyIHMpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

OPENCTAaBIATh  pE3yJbTaTbl  pPELICHHs  3a4adyd,  JKCIEPUMEHTA,
UCCIIEIOBAHUsI, NIPOEKTA, CaMOCTOSTENbHO BbIOMpaTh (pOpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTALUN U 0COOCHHOCTEN ayTUTOPUH.

PerynsiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:

COCTABJISITh TUTAH, aJITOPUTM PEIICHUS 3a]]a9M, BRIOUPATh CIIOCO0 PEIICHUS
C y4Y€TOM HMEIOIIUXCI PECYpPCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUH € Y4ETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEILHOM pedieKcMr Kak OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX IMPOIIECCOB, UX PE3YyJIbTATOB,
BJQJIETh CIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJIS Mpollecca W pesyibTaTa
pelIeHus: MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHHH
3a/ladyd, BHOCUTb KOPPEKTHUBBI B JEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, JTAHHBIX, HAMIEHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MPUYMHBI JTOCTHKCHUS WM HEAOCTHIKEHHUS PE3yJbTaTOB JIESTCIBHOCTH,
HaxOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTeIbHOCTD:

NOHUMAaTh W HUCIHOJIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW U
WHAUBUYaIbHONM pabOThl MPU pelieHUH Y4eOHBIX 3a/iay, MPUHUMAThH IIeJb
COBMECTHOM NIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOW PabOoTHI,
pacnpenensaTh BHIIBI padOT, JOTOBAPUBATHCS, 00CYX AaTh MPOIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKaeHusI, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBINOJIHATHL CBOIO 4YacTh pPabOThI W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJICHAMH KOMAaHJBI, OICHHWBAThH



KauyecTBO  CBOET0  BKJIaga B  OOmMMHA  MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOJHO OMEpUPOBAaTH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHUU TIPU
pEIIeHNH 3a]1a4 U IPOBEJCHUH MaTeMaTHUYECKUX PAcCyKICHUH;
MPUMEHSTh aKCHOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX MIPU PEIICHUN
TreOMETPHUYECKUX 3a/1a4;

KJIaCCU(PHUIIMPOBATH B3aUMHOE PACTIONIOKEHUE TIPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
CBOOOMHO OMEpUpPOBATh MOHITHSIMH, CBS3aHHBIMH C YIJIaMd B
IPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXKIY NPSMON U
IUIOCKOCTBIO;

CBOOO/IHO ONEPUPOBAThH MOHATUSAMH, CBA3aHHBIMH C MHOTOTpaHHUKaMU;
cBOOOMHO pacro3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHUKOB (TpU3MA,
nvpamuja, NpsMOyroJIbHBINA Napaienaenunes, Kyo0);
KJaccu(UIMpPOBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUA IS
KJ1accuuKaIuy;

CBOOOMHO OMEpUPOBATh MOHITHSIMH, CBSI3AHHBIMH C CEUCHUEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

BBITIONHATh ~ TMapajulelbHOE,  LEHTpPAJbHOE W OPTOTOHAIBHOE
NPOEKTUPOBAHNWE (UIYp Ha IIJIOCKOCTh, BBINOJHATh H300paXKeHUS
¢buryp Ha TIOCKOCTH;

CTPOUTh  CEYCHHsS] MHOTOTPAHHUKOB  pa3UYHBIMH  METOJaMH,
BBITIONHATH (BBIHOCHBIC) IIJIOCKHE YEPTEXKHM W3 PHUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IJIOIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nUpaMua), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmy;

CBOOOMHO OMNEpUPOBATh TOHSATHUSIMHU: CHMMETPHUS B MPOCTPAHCTBE,
IEHTP, OCh M IUIOCKOCTh CHMMETPHH, IIEHTP, OCh W IUIOCKOCTb
CUMMETPHUU (UTYPHI;

CcBOOOJHO ONEPUPOBATh MOHATUSIMH, COOTBETCTBYIOLUIUMHU BEKTOpaM U
KOOpAWHATAaM B IPOCTPAHCTBE;

BBITIOJTHATH ICHCTBUS Ha/l BEKTOPaMH;

pemarh 3aJayd Ha JO0Ka3aTeNbCTBO MAaTEMaTHUYECKUX OTHOIICHHWHA H
HAXO0X/IEHUE T€OMETPUUECKUX BEJIUYUH, TPUMEHSS U3BECTHBIE METO/IbI



IIpU PELICHUM MAaTeMAaTHYECKHX 3a1ad IOBBIIIEHHOIO U BBICOKOIO
YPOBHSI CII0O)KHOCTH;

OPUMEHSTh MPOCTEHIINE TPOrPAMMHBIE CPEIACTBA M AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI TPU PEMIEHUU CTEPEOMETPUUECKUX
3azay;

U3BIIEKAaTh, MPeoOpa3oBbIBATh M WHTEPIPETHPOBATH HMHEGOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypaxX, MPEACTABICHHYIO Ha
YyepTeKax U pUCyHKax;

OPUMEHSTh T[OJYyYCHHBbIE 3HAHUS HA NPAKTHKE: CpaBHUBAaTh H
aHAJIM3UPOBATh PEalbHbIE CUTYallMH, IPUMEHITh W3yYEHHBIE MOHATHUS
B IIpolLEcce IMOWCKA PEIICHHS MaTeMaTH4ecKH C(HOpMYIUPOBAHHON
npo0JIeMbl, MOJEIUPOBATh PEAJbHbIE CUTYallMH Ha S3bIKE T'€OMETPUH,
UCCIIEI0BATh IIOCTPOEHHBIE MOJIeNIN C MCIIOJIb30BAaHUEM
r€OMETPUYECKUX IMOHSATUH W TEOpeM, arrmapara aiareOphl, penaTh
MPAaKTUYECKHUE 33/1a4d, CBS3aHHBIE C HAXOXJICHHEM TI€OMETPHYECKHUX
BEJINYMH;

UMETh NPEJCTaBICHUS 00 OCHOBHBIX ATalax pPa3BUTUS FEOMETPUU Kak
COCTaBHOH 4acTH (yHJaMEHTA Pa3BUTHUSI TEXHOJIOTHUH.

K xonny 11 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJHO ONEpPUPOBATh MOHATUSMHU, CBSI3AHHBIMU C LIMJIMHIPUYECKOM,
KOHMYECKOH U c(epudyeckoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOObI
MOJIyYEHUS,

ONEpPUPOBAaTh TMOHATHUSIMHU, CBSI3AHHBIMU C TEJlaMH  BpallCHUSA:
HWIMHIIPOM, KOHYCOM, chepoit U mapom;

pacno3HaBaTh Teja BpalleHus (UMIUHAP, KOHYC, cepa W 1map) u
OOBSACHSTH CIIOCOOBI TTOJTYYSHUS TEJI BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIOOKeHNEe C(hephl U MITIOCKOCTH;
BBIYUCIISATh BEJIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB M TEJI BpAIllCHHUS,
00BEMBI U TUIOLIAJN MTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPAILLCHUS,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMU C KOMOWHAIMSMU
TE€l Bpall€HWs M MHOTOIPAHHUKOB: MHOTOIPaHHUK, BIMCAaHHBIA B
chepy u onucaHHbIN 0KOJI0 cdepsl, chepa, BIUCaHHAS B MHOTOIPaHHUK
WM TEJIO BPAILICHHUS;

BBIYUCIISATH COOTHOIIEHUST MEXKIY IUIOIIAISIMU TOBEPXHOCTEN U
00BEMaMH TTOJIOOHBIX TE;



M300pakaTh W3ydaeMble (UTYPHI, BBITOJHATH (BBHIHOCHBIC) TUIOCKHE
YepTEeXH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TeJl BpaIlICHUS;

U3BJIEKaTh, UHTEPIPETHUPOBATH M MPeoOpa3oBbIBATh MH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONIEPALIMK HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOP/IUHAT;
pemath TEOMETPUYECKHE 3aJlayd Ha BBIYMCICHHE VYIJOB MEXIY
NPSAMBIMU U TUIOCKOCTSIMHM, BBIUYHCIIEHUE PACCTOSHHM OT TOYKH M0
IUIOCKOCTH, B IEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/1a IIPU PELICHUN;

CBOOOJHO ONEPHUPOBATh IOHATUAMH, CBS3aHHBIMH C JBH)KEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh HM300paKEHUST MHOTOIPAHHUKOB M TeJl BpalleHUs NpH
NapaJJIeIbHOM IIEPEHOCE, LEHTPAJIbHOM CHUMMETPUH, 3E€pKaJIbHOU
CUMMETPUH, IPU IOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus o 100Us;
CTPOUTh CEYEHHS MHOTOIPAHHMKOB W TEJl BpAIEHUS: CEUYEHUs
HUIuHApa (MapauiebHO U MEPHEHANKYISIPHO OCH), CEYEHHsS] KOHyca
(mapanienbHbIE OCHOBAHUIO U MPOXOAIINE Yepe3 BEPLIMHY), CEUCHUS
napa;

UCIIOJIB30BaTh METOJABI IOCTPOCHHUS CEUYECHMI: METOX CIIEJOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/1 MIEPEHOCA CEKYIIEH MITOCKOCTH;
JI0Ka3bIBATh FT€OMETPUUYECKHUE YTBEPIKICHHUS;

OPUMEHATh T€OMETpUYECKUE (PAKTHI ISl PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, MPEANnoararoliX HECKOJIBKO IIAroB PELICHMS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pemaTh 3ajladyd Ha JI0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOIIEHUW U
HaXO0XKJEHUE T€OMETPUUYECKUX BEJIMYNH;

PUMEHSITh pOorpaMMHBbIE CpelcTBa " AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBl NPH PEIIEHUU CTEPEOMETPUUYECKHUX
3azay;

OPUMEHSATh  TOJIyYeHHbIE 3HAHUST HA  MPaKTUKE: CpPaBHUBATb,
aHaIM3UpOBaTh M OLIEHUBATh pEajlbHbIE CHUTYyallud, HOPUMEHATH
M3Y4YEHHBIE TTOHATHS, TEOPEMBI, CBOKMCTBA B MPOLECCE MOUCKA PEIICHUS
MaTeMaTHUeCcKu  CcHOpPMYIMpPOBAaHHOW  MTPOOJIEMbI, MOAEIUPOBATH
peanbHble CUTyalluu Ha SI3bIKE T€OMETPHUH, HCCIIEIOBATh MOCTPOEHHBIE



MOJEJIA C WCHOJb30BAHHUEM T'€OMETPUUYECKUX MOHITHH U TEOpPEM,
anmapara anreOpbl, pemiarb NPaKTHUYECKHE 3aJaud, CBSI3aHHBIE C
HAXO0XKIECHUEM T€OMETPUUECKUX BEIIUYNH;

UMETh IPEJCTABICHUS 00 OCHOBHBIX ATalax pPa3BUTUS FE€OMETPUU Kak
COCTaBHOM YacTH (pyHIaMEHTA Pa3BUTHS TEXHOIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunuyectBo yacos
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM POBbLIE)
KonTposabHubie IIpakTHyeckue
n/n  TeM NPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
1 BBE/ICHIE B CTEPEOMETPHIO 23 1 bubnroreka LIOK https://m.edso00.ru/7f413368
) B3aumMHoe pacnonoxenue 6 1 bubmmorexa I{OK https://m.edso00.ru/7f413368
MPSIMBIX B POCTPAHCTBE
3 [MTapannenbHOCTh NPSMBIX H g bubnumorexa L{OK https://m.edso00.ru/7f413368
IIJIOCKOCTEMN B IPOCTPAHCTBE
4 IlepneHIUKYIAPHOCTD MPSMBIX 25 bubmotreka L{OK https://m.edso00.ru/7f413368
U TUIOCKOCTEN B IPOCTPAHCTBE
5 VB M PACCTOAHIS 16 1 bubmmoreka LIOK https://m.eds00.ru/7f413368
6 MHOTOrpaHHHKH 7 1 bubmmoreka ITOK https://m.edsoo.ru/7f413368
7 BeKTOpbI B POCTPAHCTBE 12 bubmmoreka LIOK https://m.eds00.ru/7f413368
8 [ToBTOpEeHUEe, 0600IIEHNE 1 5 5
cucTeMaTH3alus 3HaHUH
OBILIEE KOJIMYECTBO YACOB
- 102 6 0

I10 ITPOT'PAMME
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11 KIIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM POBbLIE)
Ne /i Konrpoabnbsie IIpakruueckue
TeM NMPOrpaMMblI Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
bub6nuorexa IIOK
AHanutuveckas reoMeTpust 15 1 https://m.edsoo.ru/7f413368
[ToBTOpEeHME, 0000IIEHNE 1 15 1 bubmmoreka [IOK
CHCTEMATH3aLMA 3HAHMi https://m.edso0.ru/7f413368
Bbuomuotexa [JOK
OOBbEM MHOrOrpaHHUKA 17 1 https://m.edsoo.ru/7f413368
bubmmoteka [{OK
Tena Bpamenus 24 1 https://m.eds00.ru/7f413368
[lmomaam moBepxXHOCTH U 9 1 bubmmoreka LIOK
OGHEME KpYTJIBIX TET https://m.edsoo.ru/7f413368
bub6nuorexa IIOK
JBrOKeHUSI S 1 https://m.edso0.ru/7f413368
[TosTOpeHue, 06061IIeHNE U 17 ) Bubmiorexa HOK
CHCTeMaTH3aLs SHAHMUIL https://m.edsoo.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
ITPOT'PAMME
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