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MOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «I'eomerpus» 6a3oBOro ypoBHS AJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzauus nmporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMU OCHOBY JJII CaMOpPa3BUTHsSI M HENPEPBIBHOIO 00Opa3oBaHUS,
LEJIOCTHOCTh OOLIEKYJbTYPHOTO, JUYHOCTHOTO M I103HABATEIBHOIO Ppa3BUTHUSA
JUYHOCTH 00YYaroIIUXCSl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCJIOBJIEHA MPAKTUYECKOHM 3HAYUMOCTBIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIHUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpoBaHUS (YHKIMOHATIHLHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3YUYEHHS IPYTrUX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaroumxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK M POJIM MAaTEMaTUYECKOTO MOJIEIMPOBAHUS B HAYYHOM ITO3HAHNUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOOUMBIX [UJIs aJanTaldd B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MblUIeHHE, (GOpMUpPyEeMOe NpPU H3YYEHHH OO0y4YaroIUMUCS
MNOHATUIHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUI
B XOJ€ pELIECHUs T'€OMETPUYECKUX 3aJad, YMEHHME BBIABUTaTb M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTeCTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHsA, (dopMa
OTpaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHEHIHOTO MO3HAHUS UM AKTHUBHOTO
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npeoOpazoBaHus  JAeWCTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIC BUABI yUeOHOU U TPYAOBOM NEATEIbHOCTH, SIBIISETCS
OTHUM H3 NpO(ECCHOHATBPHO BAXKHBIX KAauyecTB, IMOATOMY akTyalbHa 3ajada
dbopmupoBaHus y  oOydaromIMXcsi MPOCTPAHCTBEHHOTO  MBIIUICHUS — Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUICEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HAIPaBIICHUSIM.

Ilenp ocBoeHus mporpaMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o00IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 ooecrneyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
F€OMETPUH, BO3MOXXHOCTU  YCIEIIHOTO MPOJODKEHHS  00pa3oBaHUs 110
CHEIUATBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMMa mno reoMerpur Ha 0a30BOM YpOBHE IIpeJHA3HAUYeHA IS
OOy4YaroNIMXCcs CPpeHEN IIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOyuaroyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKoil reoMeTpur U HeoOXOAUMBbIE JUIsl )KU3HU B COBPEMEHHOM OOUIECTBE.
Kpome 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO O0JIee rIyOO0KO, eciin
B JlaJbHEHIIIEM BO3HMKHET HEOOXOJAMMOCTh B TCOMETPUYECKUX 3HAHUSIX B
poheCCUOHATIBHON JIEATEIbHOCTH.

JlocTikeHHe LEenu OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH  3aJadyaMd  OCBOGHHSA  Kypca
«I"eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOMN

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE NMPEACTABICHUS O MHOIOTPAHHUKAX M TEJaX BpalICHUs KaKk
O BRKHEUIUX MATEeMATHUYECKHUX MOJEISX, MO3BOJIAIONIMX OMHCHIBATH U
U3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHue yMeHHs pacro3HaBaThb Ha YEpPTEkKax, MOJICISIX U B
peaIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lay Ha MOCTPOCHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THIOB  3ajiay;
dbopMHupoBaHWEe yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
pacCyKJeHusT B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTHUECKUM COJIEPKaHUEM;



e PAa3BUTHUE UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronnxcs,
ITIO3HABATEJIbHOM aKTUBHOCTH, UCCIEI0BATEIBCKUX YMEHUN, KPUTUUHOCTH
MBIILJIEHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACTIO3HABAThH MPOSBICHUS FT€OMETPUYECKUX TTOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUUsX M MPU U3YYCHHH
Ipyrux  y4eOHbIX  MPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKHE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar g pEUIeHUs MIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
WHTEPIIPETUPOBATH U OLICHUBATH ITOJYYEHHBIC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HUHTYUTHBHOTO
NO3HAHMs, U ONpeNeNEHHBIM 00pa30M OpraHMW30BaHHAas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOy OOY4YEHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4almxcs B Kypce CTepeOMETPUN TPOBOJUTCS 3a CUET PELIEHU 3a/1a4 HA CO3JaHue
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HaA HATJAIHOCTh, a
ONEepUpPOBAaHUE 00pPa30M — B YCJIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
W3MEHEHHUS €T0 UCXOAHOTO CONEP/KAHMUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpeensercs He TOJIbKO M0 COJEPKATENbHBIM JIMHUAM, HO U 10 ToAaM 00y4YeHus
Ha ypOBHE CPEIHETO 00I11ero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMM OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3ydenue reomerpun oTBOAUTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Henemo B 11 kmacce , Bcero 3a niBa roga ooydeHus - 102 y4eOHbIX daca.

COJEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTE€peoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMAaTMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosiokeHue IpsMBIX B IPOCTPAHCTBE: IIEpECEKArOLIUECs,
NapajulelibHble W CKpelmmBaronmecs npsamele. [lapauiensHOCTh NpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TPAMBIE B  IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIIEIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YIoJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHbIE INIOCKOCTH; CBOMCTBA MAapaJlIeIbHBIX
miockocte. [IpocTeiinme nmpocTpaHCTBEHHbIE (PUTYyphl HA MIIOCKOCTHU: TETPa’p,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IPU3HAK NEPHNEHAUKYIAPHOCTA TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOH
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH JI0 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKH

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipu3ma: N-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; NMpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. Ilupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTH MUPAMMU/IbI; PAaBUIIbHAS U
yceu€éHHas nupamMuaa. OJIEMEHTBl Npu3Mbl W nupamuiabl. lIpaBuinbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
IpaBWIbHAs NUPaMHUAA; NPaBWIbHAs TpPEyrojbHas NUpamMuAa WU IPABUIbHBIN
TeTpadap; KyO. IlpeacraBieHune O MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTH CHMMETPHUH B MUPAMKIaX, MapaJlieJenuIie/iax, MpaBUIbHbIX
MHOTOTPaHHUKAX.

Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHON MUpaMHIbI, TEOpEMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCcTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yroIasi
1 OCh; TIJIOIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIme
Y BBICOTA; OCHOBAaHMS U OOKOBas OBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAL MMOBEPXHOCTU CREpHI.
B3auMHoe pacnonoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 ChEpPHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHIpa U KOHYyCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCaHHbBIN
okoJio cepsl; cepa, BuCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIHUHY), CEUEHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PemieHwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBUJI JACUCTBHM € BekTropamu. IIpsMoyronpHas cucrema
KoopAuHaT B mpocTtpaHcTBe. KoopnuHatel BekTopa. lIpocreitmme 3amaun B
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KOOpAMHATaX. YTojl Mexay BekTtopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KoOpAnMHATHO-BEKTOPHBIM
METOJ TP PEIICHUU T€OMETPUUECKUX 3a/1au.
IIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4Wi€Ha POCCUHCKOro OOIIecTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSIMHY U Ha3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO JTHX JOCTIKEHUW B JPYTHX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHHUN HAYKHU U JEATEIbHOCThIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYas ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a71a4, PEIICHU, PACCYKICHUIT; BOCTTPHUUMYHBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUIOB HCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYECKHE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATANA U
OTIbIXa, peryJisspHas pu3nyeckas akTUBHOCTB); (PU3UYECKOI0 COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOP
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Oynymedd mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 3aJ1a4 MAaTEMaTHYECKON HapaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, TMOHWMAHHEM BIIWSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM Ui pelieHus 3ajaad B
00JIaCTH OKPY’KaIOIIeH Cpe/ibl, JTAHUPOBAHUS MMOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSL HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JIESITEIIbHOCTh
WHUBUIyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TpeaMeTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  VYuueepcanvnvie  noznasamenvmvle  Oeiicmsus, — o0becneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYycaowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCCIe008ameNbCKUX Onepayuli, yMmeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MATEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymHpoBaTh W  MPeoOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;



e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA,

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIBHO JI0KA3aTeLCTBA MaTEeMaTHYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEJILHO (HOPMYTUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora c nunopmanueii:

e BBIABIISTH AePUIUTHI HHMOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJII OTBETA Ha
BOIIPOC U TSI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUJOB U (POPM TMPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJCTABIATE €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chopmMupo8anHOCmMsb COYUATILHBIX HABLIKOG 00VUAIOUUXCSL.

OO0uenue:



BOCIPUHUMATh U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOIIIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEILICHHS
3a/1a4d, KOMMEHTHPOBATh IIOJyYCHHBIN PE3YJIbTAT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3jIMyUe€ M CXOJCTBO MO3MIIMI; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPEIICHHA  3aJa4d,  JKCIEPUMEHTAa,
MCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOSATEIBLHO BEIOMPATh (POPMAT BBICTYIICHHUS
C Yu€TOM 3a/ia4 MPEe3eHTAUN U OCOOEHHOCTEN ayUTOPHH.

CoTpyaHu4vecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaTbHOM
paboTHl TpU pelnieHuH YYeOHBIX 3a/1ad; MPUHUMATH I1€h COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh OPTaHW3allUI0 COBMECTHOW  paboTHI,
pacmpenensaTb BHIbI padOT, JOTOBApUBATHCS, OOCYXKIaTh MPOIECC H
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCcTBO CBOEro BKJaJa B OOMMA TPOAYKT TIO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTIO8bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHUs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TO3HABATEIbHOM pedieKcur Kak OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIaJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOIiecca U pe3ysbTara
peleHns MaTeMaTUIEeCKOM 3a1auu;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEILICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEM;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IPUYHHBI JTOCTHKEHUS WIH HEJOCTH)KEHHS PE3YJbTaTOB JEATEIbHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NNPEIMETHBIE PE3YJIBTATbHI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh NOHATUSAMU: NAPAIIIEIBHOCTh U NEPIEHIUKYIPHOCTD MPSIMBIX
Y IUIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAacCHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHU ABYTPAHHOTO YIJa,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIM
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOTpaHHHMKHM,  BBIOMpass ~ OCHOBaHUS  JUIS
Kiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/IOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CI€JOB, BBIIOJHSITh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX O0OBEMHBIX (DUTYp: BHUA
CBEpXy, COOKY, CHU3Y.

Pemmars 3a7aun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPUMEHSISI W3BECTHBbIC AHATUTUYECKUE METOAbl MpU PEUICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3a1aun Ha HaxOXKIAEHHE TE€OMETPUUECKUX BEJIMYMH MO 00pas3lam Win
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.
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Beraucisate 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
MUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKUCISTH COOTHOLICHHS MEXTY TUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U TIIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
pHUCYHKaX.

[TpumensTh reomeTprueckue (HakThl 711 pEIICHHS CTEPEOMETPUUECKUX 3a/1ad,
MPEANnoJaralox HECKOJIbKO IIaroB PeIieHus, €CIN YCIOBUS NIPUMEHEHUS 3aaHbl
B IBHOU (popme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoaUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
KU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIN3UPOBATH PEabHBIC
CUTyallil W TPUMCHSITh W3yYCHHBIE TIOHATHS B TMPOIECCE ITOMCKA PEIICHHS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON MPOOJIEMBI, MOJACIUPOBATH pPEaATbHbBIC
CUTyalldd Ha S3bIKE TCOMETPUH, MCCIEAOBAaTh IOCTPOCHHbIE MOJEIH C
UCTIOJIb30BAaHUEM T€OMETPUUIECKUX MTOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
MPAKTHUECKHE 3a/1a4M, CBA3aHHBIC C HAXOXKJICHIUEM I€OMETPUYECKHUX BETHUNH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIne
WIMHIPUYECKON OBEPXHOCTH; LMIIMH/IP; KOHUUECKasi TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOW TOBEPXHOCTH, KOHYC; chepuyecKas TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HAIUHIP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

Knaccudumnmpoats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHME CErMEHTA, BBICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
L1apOBOU CEKTOP.

Beraucisite  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTENH U 00bEMaMH
MOTO0HBIX TE.

N3o00paxaTh u3yyaemble (UTYypbl OT PYyKH U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

11



BbIonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAaHUA BEKTOPOB W
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBIICHITh, KAKUMHU CBOMCTBAMU OHM 00JIa1at0T.

[IpuMeHATh paBUIIO MapajuIeICIUIIE A,

OnepupoBaTh NOHATHAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsPHOE TMPOU3BEIACHUE, PpACKIAAbIBATh BEKTOp N0 JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTh reomeTpudeckue (HakThl AJis1 pEHICHNUs CTEPEOMETPUUECKHX 3a/1a4,
IIPEANOJIATA0INX HECKOIBKO 1IIar0B PELLICHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemware mpocreimme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha J10Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAXO0XJI€HWE F€OMETPUUECKUX BEJIMYMH M0 o0pa3laM WM aJropuTMaM, MPUMEHSS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEHINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaNTH NpHUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPUPOAE H
JKW3HU, PACTIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHuecKu C(HOPMYIMPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHbIC
CUTyallMH Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne dueKkTpoHHbIe (LM (POBbLIE)
HaumeHoBaHue pa3/ie/ioB H TeM NPOrpPaMMbl KonTpoabHbie
n/n Bcero o0pa3oBaTesbHbIe pecypchl
padoTshI
1 BBenenue B crepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHIUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN 12
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
11 KJIACC
Konu4yecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIe (LU pPOBbIE)
Ne ni/m KoHTpoJibHbIE
MPOrpaMmbl Bcero o0pa3oBaTejbHbIEe pecypcChl
padoTbI
Tena Bpamenus 12
OO0BEMBI TET 5 1
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 060061IeHNE, 7 1
cucTeMaTH3alus 3HaHUH

13



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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