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HOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma 1O TE€OMETPUM CpeAaHero oluiero oOpa3oBaHUs
COCTaBlIcHa Ha OcCHOBe TpeOoBaHMII K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MpPOrpaMMBbl CPEIHETO O0IIero 00pa3oBaHusl, MPECTABICHHBIX
B (pemepanibHOM TroCylapCTBEHHOM CTaHAApTe CpeAHero ooOiero oOpa3oBaHUs
(ITpuka3z MunuctepcTBa npocsemenus Poccuiickoit @enepanun ot 12.08.2022
Ne732  "O BHecenun u3MeHEHUH B  (denepalibHbIH  TOCYAApCTBEHHBIN
o0Opa3oBaTeIbHBIM CTaHIAPT CPEIHEro o0IIero oOpa3oBaHUSA , YTBEPXKICHHBIN
[Tpukazom MunucrepctBa obpazoBanusi u Hayku Poccuiickoit @eneparuu ot 17
masg 2012 1. Ne 413"), denepanpHoii 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO
obmiero oOpa3oBaHMs, YTBEPKACHHON MpHKa30M MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®@enepanuu, OOII COO u yuebHoro minana ['bOY rumnazum
r.CpI3paHy, a TaKK€ Ha OCHOBE XapPAaKTEPUCTUKHU IUIAHUPYEMBIX pE3YyJbTaTOB
JlyXOBHO-HPAaBCTBEHHOI'0 PA3BUTHS, BOCIUTAHUS U COLIMATIU3ALMHI O0yYarOIIMXCA,
NpEACTaBICHHbIX B paboueld mnporpamme BocnuTanus ['BOY rumnHazuu
r.CoI3paHu.

Peanuzaumst  mporpamMmbl  0oOeclieYMBAaeT  OBJIAJICHUE  KJIIOYEBBIMU
KOMITETEHLIUSMH, COCTaBJISIOIIMMH OCHOBY JUIsl CAMOPAa3BUTHUSL U HENPEPBHIBHOTO
o0pa30BaHMsl, LIEJIOCTHOCTh OOIIEKYIbTYPHOIO, JUYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O00YUYaIOIIHUXCS.

OBIIAA XAPAKTEPUCTHUKA IPEJIMETA «I'EOMETPHUS»

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CPEAHEro OOIIEro
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKON 3HAUYMMOCTHIO METANpPEIMETHBIX M
IpPEAMETHBIX PE3yJIbTAaTOB OOYyYEHHUS T€OMETPUM B HAINpPaBICHUM JIMYHOCTHOTO
pa3BuTus oOydaronuxcsi, GopMupoBaHus (PYHKIHUOHAIBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX NUCIMIUIMH. PazButne y oOydarommxcs
NPaBUJIbHBIX TPEACTABICHUA O CYUIHOCTH M MPOUCXOKICHHH T€OMETPUUECKUX
aOCTpaKIUii, COOTHOIICHUH PEaJbHOTO W WJICAJIbHOTO, XapaKTepe OTPaKCHHUsI
MAaTEMATUYECKOM HAyKOW SBJICHUW M TPOLECCOB PEATBHOTO MHPA, MECTE
F€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTUYECKOI0 MOACIHPOBAHUSI B HAYUHOM
MO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
y4almuxcsl, a TaKXe KadeCTB MBIIUICHHUS, HEOOXOJIUMBIX JIJIs ajanTalud B
COBPEMEHHOM OOIIIECTBE.



['eomeTpus siBiseTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMs, Tak Kak oOOECHe4YMBAaeT BO3MOXKHOCTb H3YYEHMs Kak
JVCIMILINH €CTeCTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MpllIeHUE, (GOPMHUPYEMOE MPU HM3YUYEHHUU OO0YYarOIUMHUCS
MNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LEMOYKHU JTOTHUECKUX YTBEPKICHUN
B XOJI€ pEUICHMs] I'€OMETPUUYECKHX 3a/ad, YMEHHME BBIIIBUraThb WU OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONb3YIOTCA IMPU PEIICHUH 3a/1ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHne OpUeHTHPOBATHCSI B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BceX 00JacTsIX AeATeNbHOCTH uenoBeka. OpHeHTalusi 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObiTUdA, (opma
OTPaKEHHUS OKPYXAIOIIET0 MHpPA, YCJIOBHE YCIEUIHOTO IMO3HAHUS M aKTHUBHOTO
npeoOpazoBaHusi  AeWCTBUTENbHOCTH.  ONepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEOUHSET pa3Hble BUIbl YYEOHOM U TPYAOBOM JI€ATEIbHOCTH,
SBIISIETCS OAHMM M3 MPO(PECCHOHAIBHO BaXKHBIX KAauyecTB, MOITOMY aKTyalbHa
3amadya (GOpPMUPOBAHUS y OOYYaIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHHWS — CYLIECTBEHHOIO KOMIIOHEHTa B
HOJrOTOBKE K MPAKTUUECKOH IE€ATEIbHOCTH IO MHOTUM HalpaBICHUSIM.

HEJW U3YYEHUSA IPEIMETA «I'EOMETPUS»

Ilens ocBoeHuss mporpammbl ydebHOro kypca «l'eomerpus» Ha 6a3oBOM
ypoBHE 00yueHuss — oOmieoOpazoBareIbHOe U OOLIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedeHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BAHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHWUM W JCUCTBUM,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJDKEHUs 00pa30BaHUs
0 CTEIMATILHOCTSIM, HE CBS3aHHBIM C NMPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeHA3HA4YeHa s
00yyYarommxcsi CPeIHEN MIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUI
Ha YpOBHE OCHOBHOTO 001Iero odpa3zoBanus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTBH OOIIME MAaTeMaTHYECKUE YMEHHsI, CBSI3aHHBIC
co crnenuduKkod TEOMETpUU U HEOOXOIUMBbIE Uil KU3HHM B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JaJIbHEHIIEM BO3HHMKHET HEOOXOIMMOCTh B TE€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocT>KeHUe 1ed OCBOCHMS TIPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHbIMM 3aJayaMud  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBISIFOTCS:

e (opMupoBaHuE MNpEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;



e (opmMupoBaHUE TpEACTABICHUS O MHOTOTPAHHUKAX W TEJIaX BpaIeHUs
KaK O BOKHEHIIMX MAaTEMAaTHYECKUX MOJENSX, MO3BOJSIOIINX OMUCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUPA;

e (QopMupoBaHuE YyMEHHsS pacloO3HaBAThb Ha YepTEkKax, MOAEIIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U T€Jla BPaIllCHHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lay Ha MOCTPOCHHS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHME yMEHUS ONEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPAHHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAICHUE  QAITOPUTMAMU  PEHIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHHE yMEHUS MPOBOJUTH  HECJIOXKHBIE  JIOKAa3aTeJIbHbIE
pacCykKJeHUsT B XOJE pEUIeHUs CTEPEOMETPHUYECKHX 3aJad M 3a1ad C
IIPaKTUYECKUM COAEPIKAHHUEM;

e Ppa3BUTHE MHTEJJIEKTYaJIbHbBIX u TBOPYECKHUX CrocoOHOCTEM
oOy4Jaromuxcs, IMO3HABaTEJIbHOW  aKTUBHOCTH,  HCCJEJI0BATEIBCKHUX
YMEHHM, KpUTUYHOCTH MBIIILICHHUS;

e (opmupoBanue GyHKIIMOHATBHON rPaMOTHOCTH, pEeJeBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh MPOSBICHUS T[E€OMETPUYECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTyallMsX W MPU U3YYEHUU APYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpPHOCTeW, (GOpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKHUE MOJEIIH, IPUMEHATh OCBOECHHBIN
r€OMETPUYECKUN ammapar JUisl pPElIeHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OLEHUBATH MTOJYYEHHBIE PE3YIbTaTHI.

OTnUYUTENEHOM OCOOEHHOCTBIO MPOTPaMMbl SIBJSIETCSI BKIIIOUEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7ad, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K
JNalbHEUIIEMY U3YUYEHHIO MTPEAMETA.

[Ipeanoutenue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHMs], TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTbH IPEIMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CUET pEIICHUS 3ajJad Ha
CO3JaHMe  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad HAa  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSAX OTBJICYECHHS OT
HaIJISIIHOCTH, MBICIICHHOTO U3MEHEHUS €r0 UCXOTHOTO COJEP KAHUS.



OcHoBHbIE cozeprkarenbHble TUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHukuny, «IIpsiMmble U TIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BeKTopbl 1 KOOPJMHATHI B IPOCTPAHCTBEY. DOpMUPOBAHUE JTOTUUECKUX YMEHHI
pacripeniensieTcss He TOJbKO IO COAEPXKATEIbHBIM JIMHUSIM, HO W 1O Trojam
00y4eHHUs Ha YPOBHE CpPEHEro 00IIero oOpa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJbTaTam
OCBOCHHUs paboueil MporpaMMbl, pachpeAc€éHHBIM T[O0 ToJaM OO0ydYeHHs,
CTPYKTYpPUPOBAHO TakKUM 0Opa3oM, 4YTOObI OBJIQJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU U HAaBBIKAMH OCYIIECTBISUIOCH MOCIIEIOBATENHHO U MOCTYMATENIbHO, C
COOJTI0/IEHNEM TPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIlyI0 CUCTEMY T€OMETPUUYECKHX MPEJCTABICHUN OO0Y4YaroIIUXCs, PACIIUPSST U
yriyossasa e€, 00pasysi MPOYHbIE MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoaures 2 yaca B Henemo B 10 kiacce u 1 gac B
Hezaenio B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



1. COAEP’)KAHUE YUYEBHOI'O KYPCA «I'eomerpus. ba3oBblii
YPOBEHb)

10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATMYECKOM IOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIECICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue IMpsMBIX B IPOCTPAHCTBE: II€pECeKaroluecs,
napajulelIbHble U CKpeIUMBaroIyecss IpsaMble. [lapauienbHOCTH NPSAMBIX H
IUDIOCKOCTEW B INPOCTPAHCTBE: MAPAJUIENbHBIE IMPSMBIE B  IPOCTPAHCTBE;
[IapaJUIENIBHOCTDh TPEX MPSAMBIX; MAPAIIIENBHOCTh NMPSAMON MU INIOCKOCTH. YTIBI C
COHAIIPABICHHBIMA CTOPOHAMH; YIOJ MEXAYy MNpsIMbIMH B IIPOCTPAHCTBE.
ITapannensHOCTD IIJIOCKOCTEN: rapajuiejIbHbIe IIJIOCKOCTH; CBOMCTBaA
napajyienbHbIX Iuiockocted. [lpocreiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IJIOCKOCTH: TE€TPa’ap, KyO, mapajuieaenunes]; IoOCTPOCHUE CEUECHU.

IleprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
[IPOCTPAHCTBE, MPsSAMBIC MapaUICIbHBIE U NEPHNEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TeOopeMa O MpsAMOU
IIEPIICHIUKYJISIPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPAMOU U
IUIOCKOCTBIO;  JABYTPAHHBIM  Yroj, JIMHEWHBIM Yrojd JBYTPAHHOIO  yIJIA.
IleprieHIUKYJISp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 10  IUIOCKOCTH,  NOpPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEM: MPU3HAK  INEPHEHIUMKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYJIIIpax.

MHororpanHuKu

[loHATHE MHOTOIpAaHHUKA, OCHOBHBIE 3JIEMEHThI MHOTOI'PAHHUKA, BBIITYKJIbIC
Y HEBBITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBL;, MpsMas U HaKJIOHHAsl MPU3Mbl; OOKOBast U
10JIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSIMOYTOJIBHBIN
napajulelienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuga, TpaHd U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs M TIOJIHAS MIOBEPXHOCTh MUPAMUbL; IPABUIIbHAS U
yceu€HHas NHpaMuja. OJEMEHTBl NpU3Mbl W nupamuasl. [IpaBuiibHBIE
MHOT'OTPaHHUKU: ITOHATHE INPABWIBHOTO MHOIOIPAaHHUKA; IPAaBUJIbHAS IPU3MaA U
MpaBWIbHAS IHMPAMHA; NPABUJIbHAs TPEYroJibHas MHUPaMHUAA W NPaBUJIbHBIN
TteTpadap; KkyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHHKAX: OKTadp,
noJeKka3ip 1 ukocasip. CedeHuss npu3Mbl U IUPAMUJIBI.

CuMmMeTprs B NPOCTPAHCTBE: CHUMMETPHUsSL OTHOCHUTEIBHO TOYKH, IPSIMOI,
IUDIOCKOCTU.  ODJEMEHTBl CHUMMETPHUM B IHpPAMHJAX, NapaJUICIENUIeIax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.



Boeruncienrne 51€eMEHTOB MHOTOTPAaHHHKOB: pEOpa, WAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTHM M TIOJHOW TMOBEPXHOCTH TMPSIMOU TPU3MBI,
IJIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOW MPHU3MBI.
[Inomaas OOKOBOW TMMOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupamunbl. [loHsatue o0 o0BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOMIaAsSMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEIL.

11 KUIACC

TeJia BpaleHnus

Hunuuapuyeckas MOBEPXHOCT, oOpasytomue UUAJTMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. [luamHap: oOcCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasyromias M OCh;, IUJIOMAAs OOKOBOW U TMOJHOU
MMOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3ylolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: ocHOBaHUWE U BepIlIMHA, 00pa3yrolas
U OCh;, IUIONIAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0Opasyrolue U BbICOTa; OCHOBAaHMS M OOKOBAsi MOBEPXHOCTb.

Chepa u map: meHTp, paauyc, AAAMETp; IUIOMATL MOBEPXHOCTH C(hEpHI.
B3aumHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
I01a b CEpHhl.

N3o0paxkeHue Tei BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMmOunanuu Tem BpalieHWsi ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
MPSAMOYTOJIEHOTO Tapajuienenurnena u cienctBus u3 Heé. OOBEM IMMHIpA,
koHyca. O0BEM mapa u 1miomaasb chepsl.

[logo6ueie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenuss mwiMHApa (TApaJUIeNIbHO M NEPIEHIUKYJSPHO OCH), CEYEHUs
KOHyca (mapaJuleTbHOE€ OCHOBAHUIO W MPOXOJSIIEE Yepe3 BEpLIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3iioxkeHne BeKTopa no TPEM HEKOMILUIAHAPHBIM
BekTopaMm. llpaBuno mnapawienenunena. Pemenue 3agad, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBUjl JACUCTBUU € BekTopamu. IlpsAmoyronpHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amadn B



KOOpJMHATax. YTol Mexay Bekropamu. CKalsipHOE NpPOU3BENEHUE BEKTOPOB.
Borunciienne yrioB Mexy IpsIMBIMH M TUIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIM
METO/1 IIPU PEILICHUH FEOMETPUUYECKUX 3a]1aY.



2. 2. IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O IPEIMETA
«TEOMETPUS. BA3OBbIl YPOBEHb»

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpPaMMbl Y4e€OHOro MpeaMeTa
«MaremarTukay XapakTepu3yrTcs:

I'pa:knanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMK 00YYaIOIIErocs Kak akTUBHOIO
M OTBETCTBEHHOI'O WIEHA POCCUHCKOro OOIIecTBa, MPEICTAaBIECHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
(YyHKUMSIMHU ¥ HA3HAYEHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCUICKON TPaX)TAHCKON MIACHTUYHOCTH, YBAKCHHUS
K IPOLLJIOMY ¥ HACTOAILIEMY POCCHUMCKONM MaTEMATUKH, HEHHOCTHBIM OTHOLLIEHHEM
K JOCTH)KEHUSM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4eCKOU
IIKOJIBI, K HCIIOJB30BAHUIO 3TUX JOCTHKEHHHM B APYIMX HayKaX, TEXHOJOTHSX,
chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMs, ATHUYECKOIO IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOIr0; 0CO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyaylIEro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHWEM K MUPY, BKIIOYas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3a1ad, pelIeHn, paccyXAeHUM;
BOCIIPUAMYHBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3jJINYHbIX BUJOB UCKYCCTBaA.

PDu3nyecKkoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHS TNPUMEHATh MaTeMaTHUeCKUe 3HaHUS B
MHTEpEcax 370pOBOro U 0e30MacHoOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OT/bIXa, peryJispHas ¢dusnueckas AKTUBHOCTB); (du3nYecKoro
COBEPILIEHCTBOBAHHUS, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHON
JESITEIbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAONIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(ecCHOHATBHOM  JEeSTeNbHOCTH, CBSI3aHHBIM €
MaTEMaTUKOW U €€ TPUIOKEHHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymiedt mnpodeccun W pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IUIaHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHWH BCEW J>KM3HM, TOTOBHOCTHIO K AKTHBHOMY
Y4acCTHUIO B PEIICHUH PAKTUUECKUX 3a]la4 MaTeMaTHYeCKON HaMpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMHUYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJOOAIBHOTO XapakTepa HSKOJOTUYECKUX MpOoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JJIs pelieHus 3a1ad B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUM VISl OKPYIKAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YelIOBEYECKOW NESITEIHHOCTH, ATAIlOB €&
pPa3BUTUS M 3HAYMMOCTH JJI1 Pa3BUTUS ITUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METAINNPEIMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHMS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HAGAMEIbHOIMU  OCUCMBUSMU,  VHUBEPCAILHbIMU — KOMMYHUKAMUBHLIMU
0elCmeUAMU, YHUBEPCATbHBIMU Pe2YISIMUSHLIMU OeUCTNEUSIMU.

1)  Vuusepcanvnvie  no3smaseamenvmvle  Oeticmsusi,  obecneuusaOm
Gdopmuposanue 06az3068vlx KOSHUMUBHBIX NPOYECCO8 00VHaAWUxXcs (oceoeHue
Memoo08  NO3HAHUS  OKpYJCalowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeicTBuU:

e BBIABIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATHN, OTHOUICHWH MEXAY TMOHATUAMH, (OPMYITHUPOBATH
OTIpENICNICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIM  TPHU3HAK
Kiaccu(uKanuy, OCHOBaHUA i OOOOIICHHMS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymHpoBaTh W  TNPeoOpPa30OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CIWHUYHBIC, YaCTHBIC W OOIIHE,;
YCJIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBOpedrs B (aKTaxX, MaHHBIX, HAONIOACHUSAX U YTBEPKICHHSIX;



npemjiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUNH;

e JIeNaTh BBIBOJBI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPXKJICHUN (MPsSMbIE U OT IPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS Y BBIBOJIBL;

e BBIOMpATh CHOCOO pemieHus y4eOHOM 3amaur (CpaBHHUBATh HECKOJIBKO
BapUAHTOB peEIIeHUs, BbHIOMpATh HauOoJiee NOAXOAAIUNA C Y4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccieoBaTebcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEIHLCKU MHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBIMBaTh HMCKOMOE M  JaHHOe, (GOpMUPOBaThH  THIOTE3Y,
apryMEHTHPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro
00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYITUPOBATH OOOOIIEHUSI M BBIBOJBI IO pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOKHOE pa3BUTHE TPOIECCa, a TaKXKe BBIABUTATh
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JACPUIUTHI HHPOPMAIIUH, JTAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U ISl PEIICHUS 331a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  WCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M GOPM TPEIACTABICHHUSI,

e CTPYKTYypHUPOBaATh MHGOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (OopMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecneuusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIEHH 3a7aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB AHayora, OOHapyKMBaTh pa3jInuUe€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOI popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBISITh ~ pEe3yJNbTaThl  pEIlIeHUs  3aJadyd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHAMBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMAThH IIeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pactipeeNiaTh BUABI padbOT, JOTOBApPUBAThLCS, 00CYKAATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYk1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLIEHMBATh KaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU I[I03HABATEJIbHOW pediieKcuu Kak OCO3HaHMS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIEeCKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OHOCHHMBATL COOTBCTCTBHC PC3yJibTaTa LCIW MW YCIOBHUAM, OOBSACHATH
IMPUYHUHBbI JOCTHIKCHUS WM HCAOCTHIKCHHA PC3YJIbTATOB HACATCIIBHOCTU,

HaxOJUTh OMHUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.
NPEAMETHBIE PE3YJIbTATDI

10 KJIACC

OnepupoBath MOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a]a4.

OmneprpoBaTh MOHATUAMU: MAPAIIEIBHOCTD U HEPIEHANKYISIPHOCTD MPSIMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE paCHOJIOKEHUE TMPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OneprpoBaTh MOHATHSAMM: JIBYIPAaHHBIA yroJl, TPaHU JBYI'PAHHOIO YIJIa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO yIJia; rpajaycHas Mepa
IBYTPAHHOTO yIJIa.

OnepupoBaTh MOHATUSAMU: MHOTOIPDAHHMK, BBIIYKJIBIA M  HEBBITYKJIBIH
MHOTOTPAaHHUK, 3JIEMEHTbl MHOIOI'PaHHUKA, IIPAaBUIIbHBI MHOTOTPaHHUK.

Pacrno3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (IMpaMUJa; NpU3Ma,
MPSIMOYTOJIBHBIN Mapauienenumne, Ky0).

KnaccupumupoBat ~ MHOTOrpaHHMKH,  BBIOMpasl ~ OCHOBaHUS  JJis
KJIacCUPUKauy (BBIITYKJIbIE W HEBBINYKIblE MHOTOTPAaHHUKH; IPaBUIbHBIE
MHOTOI'PaHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIenuneabl).

OnepupoBath MOHATUSAMHU: CEKYIas MJIOCKOCThb, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3YSl METO]T CIIEIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJE/IOB, BBINOJHAThH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIMYMH MO 00pa3laM Wiu
aIrOpuTMaM, TIPUMEHSS U3BECTHBIE AHAJIUTHUUECKUE METOJbl MpPU PELICHUU
CTaHJAPTHBIX MATEeMaTHYECKUX 3aJa4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCA MTPSMBIMHU.

Pemarp 3a1aun Ha HaxOXKIEHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Win
QIrOpUTMaM, TPUMEHSSI W3BECTHBIC AHAJUTHYECKHME METOAbl MPU PEIICHUH
CTaHJAAPTHBIX MaTeMaTUYECKUX 3aJa4 Ha BBIYKMCIECHHE YIJIOB  MEXIY
CKPELIMBAIOIIUMHUCA MPAMBIMH, MEXIYy MNPSIMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Borancnsate 00bEMBI U IIIOLIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHUEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOJ0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMH: CHUMMETpPUS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[IpumensaTy reomeTpuyeckue (aKTbl UIA PEUICHHs CTePEOMETPUUECKHUX
3a/1a4, MPEANOIararoluX HECKOJIBKO IaroB PELICHUs, €CJIA YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMensaTs NpoCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHMS
MaTeMaTUYecKu CGHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHBIC
CUTyalluld Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KJIACC
OnepupoBaTh TOHATHSIMH: [HIWHIAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
OWIMHIPUYECKON  TIOBEPXHOCTH; HWJIUH]IP; KOHHUYECKAasi  TOBEPXHOCTb,

o0pasyrolre KOHUYECKON TOBEPXHOCTH, KOHYC; ChepUyeCcKasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIUHIP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI IOTYUEHUS TeJl BpallleHuUsI.

KnaccuduimponaTs B3auMHOE pacnoioKeHue cepbl U MIOCKOCTH.

OneprpoBaTh MOHATUSIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CeTMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOIIAJM  TOBEPXHOCTEM Tl  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (POPMYII.

OnepupoBaTh TOHATUSAMU: MHOTOTPAHHHWK, BIMCAHHBIM B cdepy W
OMHUCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TeEJO
BpallleHHUS.

Bb4ncasTh COOTHOLIEHUS MEXIYy IUIOMAASIMH MOBEPXHOCTEN M 00bEMaMu
MOJ00HBIX TE.



N3o06paxarh u3yyaeMble (PUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PpUrypax, MpEeACTaBICHHYIO Ha yepTexax U
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIYMTAaHUS BEKTOPOB W
YMHOEHHsI BEKTOpa Ha YUCIIO0, 00ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IpuMeHATh NpaBUiIo napajuleenunesaa.

OneprpoBaTh NOHATUAMMU: JE€KAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKAIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIPHOE IPOM3BEACHUE, paCKIaAbIBaTh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsATe reomMeTpuueckue (aKThl AJIA PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUA PUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Peware mpocreiine reoMeTpUYeCKUE 3a/1adyd HAa NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOA.

Pemarp 3amauM Ha [I0KA3aTesIbCTBO MATEMATHYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMYUH MO 00pa3liaM WK aIropuTMaM, NpUMEHss
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTs NpocCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIE 3HAHWS Ha IIPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTUYecKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHBIC
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENO0BATh IOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.



3.
OTBOJMMBbIX HA OCBOEHME KAXKJIOM TEMBI, 1 BO3MOKHOCTH UCITIOJIb30BAHUS 1O 9TOM TEME

TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB,

90P " IOP, KOTOPBIE ABJAIOTCA YYEBHO-METOANYECKUMU MATEPUAJIAMU

10 KJTACC
KoanuecTBo yacos Cnmcok UTOroBBIX Cnoco0 oneHku
HaumenoBanu
Mpakt UIAHUPYEMBbIX HUTOTOBBIX
Ne € pa3jaesioB U JIeKTPOHHBIE (HH(POBHIE)
KoHTpo HYECKH pe3yJbTaToB € MJIAHUPYEMBbIX
n/m| Tem Be o0pa3oBaTe/bHbIE PecypChl
JILHLIE e yKa3aHHeM 3TanoB UX pe3yJbTaToB
NMporpaMMblI ero
padoThI pador ¢opmupoBanus
bl
OmnepupoBatb [TpakTudeckas pabora;
MTOHSTHSIMH: TOYKA, | CAaMOCTOSITEIbHAS
BrereHie https://resh.edu.ru/subject/ gpﬂMaH’ THIOCKOCTD. pabora
BEJICHHUEC B UMCHSATh  AKCHOMBI
ore I[eOMeT o 10 2 lesson/4756/conspect/? CTI; cOMETDII "
peoMetp ysclid=1190¢1d691266045463 PeoMETp
CIIC/ICTBUSL U3 HUX TIPU
pelIeHnn
TCOMETPHUYCSCKHX 3a7ad.
https://resh.edu.ru/subject/ Knaccudunuponathb Temaruyeckas pabora;
lesson/6065/conspect/125650/ B3aMMHOE KOHTpOJIbHAs paboTa

[Tpsimble u https://www.yaklass.ru/p/ pacmnojIoKCHUE MPSMBIX

IJIOCKOCTH B geometria/10-klass/parallelnost- | ¥ IUTOCKOCTEH B

IIPOCTPAHCTBE. 12 1 v-prostranstve-10435/ HpOCTpaHCTBC.

[MapamnensHoc opredelenie-i-svoistva- Onepuposatpb

Tb IIPAMBIX U parallelnosti-priamykh-priamoi- | TOHATHAMA:

ILT0CKOCTEH i-ploskosti-9253/re-15895537- | MAPAMICHBHOCTS -
90b0-4f1f-b6bd-4edle3c5b600? | MPAMPIX H IIOCKOCTEH.
ysclid=1190d09¢sd490253207

Mepnenmukyns | 12 1 https://resh.edu.ru/subject/ Krnaccuduimposats IlpakTnueckas pabora;



https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=ll9odo9csd490253207
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463
https://resh.edu.ru/subject/lesson/4756/conspect/?ysclid=ll9oc1d69l266045463

PHOCTh
MIPSIMBIX U
IJIOCKOCTEN

lesson/4724/conspect/?
ysclid=1190ecw8cx904892883

B3aMMHOE
PacIoI0KEHUE IPAMBIX
51 IJIOCKOCTEN B
IIPOCTPAHCTBE.
OnepupoBatb
MOHSTUAMU:
MEPIEeHIUKYIISIPHOCTD
NPSAMBIX U IJIOCKOCTEM.

TEMATHUYCCKad pa60Ta

Vsl MexXIy
MPSIMBIMU U
IUIOCKOCTSIMU

10

https://interneturok.ru/lesson/

geometry/10-klass/
perpendikulyvarnost-pryamyvh-i-

ploskostejb/ugol-mezhdu-

pryamoy-i-ploskostyu?
ysclid=1190fkjpv9497896125

OnepupoBarb
MIOHSTUSIMU:
JIBYT'PaHHBIN yrod,
rpaHu JIBYTPAHHOTO
yria, pedpo
JBYTPaHHOT'O yria;
JIMHEWHBIN yroma
JBYTPaHHOT'O yria;
rpajaycHas Mepa
JIBYT'PAHHOTO yTJa.

TectupoBanue;
KOHTpOJIbHAs paboTa

MHororpanuu
KU

11

https://resh.edu.ru/subject/
lesson/6018/conspect/?
ysclid=1190h8zi5161691741

OnepupoBarb
MOHATUSMU:
MHOT'OTPaHHUK,
BBIITYKJIbII u
HEBBIITYKJIBIN
MHOTOTPaHHUK,
3JIEMEHTBI
MHOTOTpaHHHKA,
MPaBWIbHBIN
MHOT'OTPAHHHUK.
Pacno3znaBath
OCHOBHBIE BU/IBI
MHOTOTPaHHUKOB

Tpenaxep;
3a4eT;
KOHTpOJIbHasA paboTa



https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://resh.edu.ru/subject/lesson/6018/conspect/?ysclid=ll9oh8zi5161691741
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu?ysclid=ll9ofkjpv9497896125
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu?ysclid=ll9ofkjpv9497896125
https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-ploskostejb/ugol-mezhdu-pryamoy-i-ploskostyu?ysclid=ll9ofkjpv9497896125
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883
https://resh.edu.ru/subject/lesson/4724/conspect/?ysclid=ll9oecw8cx904892883

(mupamuga; — mpu3Ma,
IPSMOYTOJIbHBIN
napajesnenunes, Kyo).
Knaccugunuponats
MHOTOTPaHHUKH,
BbIOMpasi ~ OCHOBaHUs
uis  KiaccuuKaluuu
(BBIMIYKJIBIE u
HEBBITYKJIbIE
MHOT'OI'pPaHHUKH;
MIpaBUJIbHbIC
MHOTOI'PaHHHKH;
npsiMble W HAKIOHHBIE
MIPU3MBI,
TapajuIeTICTUTIC B ).
OnepupoBatb
HOHATHSMU:  CEKyIlas
IUIOCKOCTb, ceueHue
MHOTOT'PaHHHUKOB.
OOBSCHATH TPUHIIMIIBI
MOCTPOCHUSI ~ CEYECHUH,

HCIIOJIb3YyA METO/
CIIE/IOB.

Crpouth CceUeHUs
MHOTOT'PaHHUKOB
METOJIOM CIIC/IOB,
BBITIONTHSTh

(BBIHOCHBIC)  TIIOCKHE
YepTEKH W3 PHCYHKOB
MPOCTHIX 00BEMHBIX

dburyp: BHJI CBEpXY,




cOOKyY, CHH3Y.

O0BEMBI
MHOTOTPaHHUK
OB

https://msportal.ru/npo-spo/

estestvennye-nauki/library/
2020/10/17/tema-obyomy-
mnogogrannikov-

metodicheskoe-posobie-po

Beraucnsate 00bEMBI 1
TIJIOTIATN
MOBEPXHOCTEH
MHOTOTPaHHUKOB
(mpusma, mupamuga) c
MpUMEHEeHnEeM (GopMyIT;
BBIYHCIISITh
COOTHOIICHUSI  MEXIY
TJIOIAISIMA
MMOBEPXHOCTEM,
00bEéMaMi  ITOHOOHBIX
MHOTOTPaHHHUKOB.

CamocrosiTenbHas
pabora;
KOHTpOJIbHas paboTa

[ToBTOpEHUE:
CEUYCHHUS,
paccTosHUS U
YIJIBI

https://examer.ru/
ege po_matematike/teoriya/
stereometriya naxozhdenie rasst

oyanij_i_uglov?
ysclid=1190jeuj12680371113

OnepupoBatb
MNOHATUAMM:

CUMMETpUS B
MIPOCTPAHCTBE;

LEHTP, OCb U INIOCKOCTh
CUMMETpUH;

LEHTP, OCh U IUIOCKOCTh
CUMMETPUU (UTYPBIL.
W3Bnekars,
peoOpa3oBHIBATH u
WHTEPIPETHPOBATH
nH(pOpPMALIHIO 0
IIPOCTPAHCTBEHHBIX
reOMETPHUECKUX
urypax,
MPEJCTaBICHHYI0  Ha
gepTekax U pUCyHKax.
[IpumensTh

Konrpomnbnas padora



https://examer.ru/ege_po_matematike/teoriya/stereometriya_naxozhdenie_rasstoyanij_i_uglov?ysclid=ll9ojeuj12680371113
https://examer.ru/ege_po_matematike/teoriya/stereometriya_naxozhdenie_rasstoyanij_i_uglov?ysclid=ll9ojeuj12680371113
https://examer.ru/ege_po_matematike/teoriya/stereometriya_naxozhdenie_rasstoyanij_i_uglov?ysclid=ll9ojeuj12680371113
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po
https://nsportal.ru/npo-spo/estestvennye-nauki/library/2020/10/17/tema-obyomy-mnogogrannikov-metodicheskoe-posobie-po

reoMeTpuueckue (hakThl
JUIS peleHus
CTEPEOMETPUYECKUX
3a/1a4.

[IpumeHnATH
IIPOCTEUILINE
MIPOrpaMMHBIE
CpencTBa u
JEKTPOHHO-
KOMMYHHKAIIMOHHBIE
CUCTEMBI IIpU PELICHUU
CTEPEOMETPUYECKUX
3a1a4.

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68




11 KIIACC

n/n

HaumeHnoBanue
pa3aeyioB U TeM
NMporpamMmblI

KoaunuecTBo yacoB

Kontpo
JbHbIE
padoThI

Bcero

IIpakr
HYeCKH
e
padot
bl

DJIeKTPOHHbIE
(uu¢posbIe)
o0pa3oBaTe/bHbIE

pecypchl

CnucoK HTOTOBBIX
TUIAHUPYEMBbIX
pe3yJIbTaToB ¢

yKa3aHueM 3TarnoB

X (pOpMHPOBAHUA

Cnoco0 oneHKHn
HTOTOBBIX
JIAHUPYEMBbIX
pe3yJbTaToB

Tena BpaieHus

12

https://resh.edu.ru/subject/
lesson/2031/main/?
ysclid=119007941e8160151

19

OnepupoBaTh
MOHSITUSMU:
HWIHHIpUYECKast
MMOBEPXHOCTb,
oOpa3yroriue
HUAJMHAPUYECKOU
MMOBEPXHOCTH,
HUIHHID;
KOHUYEcKast
MMOBEPXHOCTb,
oOpa3yroriue
KOHUYECKOU
MMOBEPXHOCTH, KOHYC;
chepuyeckas
MMOBEPXHOCTb.
PacniosnaBath
BpaiieHus: (UWIHHID,
KOHYC, chepa u map).
OOBACHATH  CIOCOOBI
MOy YEHUS Ten
BpalICHUSI.

TCJ1a

CaMocCTOsITeIIbHBIC
paboThI,
TECTHPOBAHUSI



https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9oo794ie816015119
https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9oo794ie816015119
https://resh.edu.ru/subject/lesson/2031/main/?ysclid=ll9oo794ie816015119

Knaccudpunuposats
B3aUMHOE
pacrnosioxeHue chepsl
1 TTIOCKOCTH.
OnepupoBatb
NOHSATHSMU: IIapOBOIi
CErMEHT, OCHOBAHUE

CErMcCHTa, BBICOTaA
CErMEHTa;

apoBOM CcJI01,
OCHOBaHHUE IIIapOBOTO
cIos, BBICOTA
1apOBOTO CI1051;

LIapPOBOM CEKTOP.

O0BEMBI TEN

https://resh.edu.ru/subject/
lesson/4904/conspect/?
ysclid=1190p6e2hv9321633

96

Boruncnsate 00bEMBI 1
IoIaIn
MOBEpXHOCTEH Ten
BpallleHUs,
TEOMETPUUYECKUX  Tel
c MIPUMECHECHUEM
dbopmyr.
OnepupoBaTh
MOHSTUSIMHU:
MHOTOTPaHHUK,
BIIUCAHHBIN B chepy u
ONMCaHHbIN OKOJIO
cdepsr;

chepa, BHHCaHHAs B
MHOTOTPAaHHHUK WM

3auer,
KOHTpOJIbHas paboTa



https://resh.edu.ru/subject/lesson/4904/conspect/?ysclid=ll9op6e2hv932163396
https://resh.edu.ru/subject/lesson/4904/conspect/?ysclid=ll9op6e2hv932163396
https://resh.edu.ru/subject/lesson/4904/conspect/?ysclid=ll9op6e2hv932163396

TEJIO BPAIICHHUS.
Beruucnars
COOTHOUICHHS MEXIY
IIOLIAIIMU
MMOBEPXHOCTEN 51
o0BEMaMH  TTOI0OHBIX
TeNl.

N3o00paxarth
uzydaemble  QUrypbl
OT PpykH H®H C
MIPUMEHEHHEM
MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.
BreimonuaTs
(BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB
MPOCTHIX  OOBEMHBIX
¢buryp: BuUI CBEpXy,
cOOKY, CHHU3Y;

CTPOUTb CEUYEHUS Tell
BpalICHUSI.
H3Biekars,
UHTEPIPETUPOBATh U
peoOpa3oBEIBATh
nH(pOpMaLnIO 0
MIPOCTPAHCTBEHHBIX
TreOMETPUUYECKUX
urypax,
MPEACTABJICHHYIO Ha




yepTexax u
PHUCYHKaXx.

Bexkrops! n
KOOPJIMHATHI B
IIPOCTPAHCTBE

10

https://resh.edu.ru/subject/
lesson/5724/conspect/?
ysclid=1190palynk6963561

65

OnepupoBatb
MOHSTHEM BEKTOp B
MIPOCTPAHCTBE.
BrinmonuaTte neiicTBUsA
CIIOKEHUSI BEKTOPOB,
BBIYUTAHUS BEKTOPOB
u YMHOXEHUS
BEKTOpa Ha YHCIIO,
OOBICHATh, KaKHMMU
CBOMCTBaAMH OHU
00J1a/1a10T.
[IpuMeHATh TIpaBUIIO
napajuieJenumnesa.
Onepuposatb
MMOHATHIMH:
JICKapPTOBBI
KOOPJIMHATHI B
MIPOCTPAHCTBE,
BEKTOD, MOJTYJTb
BEKTOpa, PaBEHCTBO
BEKTOPOB,
KOOPJMHATHI BEKTOPA,
yrol MEXIy
BEKTOPAMH,
CKaJsIpHOE
MIPOU3BEICHUE
BEKTOPOB,

Temarunueckas pabora,
TECTUPOBAHUE,
KOHTpOJIbHAs padoTa



https://resh.edu.ru/subject/lesson/5724/conspect/?ysclid=ll9opqlynk696356165
https://resh.edu.ru/subject/lesson/5724/conspect/?ysclid=ll9opqlynk696356165
https://resh.edu.ru/subject/lesson/5724/conspect/?ysclid=ll9opqlynk696356165

KOJUTMHEapHBIS "
KOMIUTaHAPHBIC
BEKTOPBI.

Haxonute CYMMY
BEKTOpPOB u
MIPOU3BEICHUE
BEKTOpa Ha 4YHCIIO,
yroi MEXIY
BEKTOpPaMHU,
CKaJIspHOE
MIPOU3BEJICHUE,
packiagpiBaTh BEKTOP
o JBYM
HEKOJUTMHEapHbIM
BEKTOpaM.

3agaBaTh  IJIOCKOCTH
ypaBHEHHUEM B
JIEKapTOBOM  CUCTEME
KOOpPJIMHAT.
[IpumensTh
F€OMETPUUYECKUE
GbakThl AN pelieHus
CTEPEOMETPUUECKUX
3ajad.

Pemate mpocreitmme
T€OMETPUUYECKHE
3a1a4u Ha
MIPUMEHEHNE
BEKTOPHO-




KOOPJIMHATHOTO
MeTo/a.

[ToBTOpEHME,
000011IeHNE,
CHCTEeMaTH3aIus
3HAHUU

https://infourok.ru/
konspekty-po-matematike-

na-temu-tela-vrasheniya-
obemy-tel-vrasheniya-
4277759.html?
ysclid=1190ulb0qz1955488
47

https://ege-study.ru/ru/
ege/materialy/
matematika/vektory-v-
prostranstve-i-metod-
koordinat/?
ysclid=1190v0tzud 1234004
06

IIpuBoauTh NpUMEpPHI
MaTeMaTHYECKHUX

3aKOHOMEpPHOCTE B
IPUpPONE U  KHU3HH,

pacrno3HaBaTh
MIPOSIBJICHUE 3aKOHOB
reOMEeTpUn B
UCKYCCTBE.
IIpumeHnaTH

MTOJTy9ICHHBIC 3HAHHS
Ha TPaKTHKE:
aHAJTM3UPOBATH
peabHBIC CUTYAIlNH U
MIPUMCHSIT
W3YYCHHBIC TIOHSATHS B
nporiecce MoucKa
pelnreHus
MaTeMaTHYECKU
chopmMyIUpOBaHHOM
poOJIeMBlI,
MOJICIUPOBATh
peaibHbIe CUTYalluu
Ha SI3bIKE TEOMETPHH,
HCCIIeIOBATh
MOCTPOCHHBIC MOJICIH
C WCTIOJIb30BAaHHEM

Konrponbnas padora



https://ege-study.ru/ru/ege/materialy/matematika/vektory-v-prostranstve-i-metod-koordinat/?ysclid=ll9ov0tzud123400406
https://ege-study.ru/ru/ege/materialy/matematika/vektory-v-prostranstve-i-metod-koordinat/?ysclid=ll9ov0tzud123400406
https://ege-study.ru/ru/ege/materialy/matematika/vektory-v-prostranstve-i-metod-koordinat/?ysclid=ll9ov0tzud123400406
https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html?ysclid=ll9oulb0qz195548847
https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html?ysclid=ll9oulb0qz195548847
https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html?ysclid=ll9oulb0qz195548847

T€OMETPUUYECKHUX
MIOHATHI U TEOPEM,
ammapara anreophr;
pemaTh MpaKTHIECKUE
3aJ1auM, CBA3AHHBIC C
HaxO0XJICHUEM
TreOMETPUUYECKUX
BEJTMYHH.

OBIIIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34




I'papuk KOHTPOJBHBIX MEPONPUATHH

no ydeOHomy npeamery «I'eomerpusi. BazoBblii ypoBeHb»

Hpuanoxenune. 1.

1 yeTBEepTH 2 4eTBEepTh 3 4eTBepTh 4 4yeTBepTh rog
MIEPUOJT
IIPOBEAEHHUS
OLIEHOYHOM
MPOTIETYPHI CEHTSOPh OKTSOPh HOSIOPb JIekadphb sTHBaph | (eBpab MapT amnpeb Mai WUTO
HEAeTH HEJeIn HEJeTn HEeJeIn HEJeNN | HeJenu HEAeIn HEJeIn HEAeI! TO
Y4eOHBIN ( c (
1|1 1|1 flijtfr)2)2)2|2|2]2]2 El2]2]3]3]3]3]3 |
OPEAMET | imace | 1) 213 | 4 6178 1 45 cl7lslololr]2]3]al5]6 glelolo|1]2]3]4 :
I'eomerp
ns 10 1 1 1 1|1 1 1 3| 5§
I'eomerp
ust 11 0|1 1|2 1 2| 3
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