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MNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma 1o npeamety «I'eoMeTpusi» Ha ypOBHE CPEIHETO OOIIETro
oOpa3oBaHUs COCTaBJieHA HAa OCHOBE MOJoKeHHM U TpeboBaHul K pe3yibTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTeNbHOM  MPOTPAaMMBbI  CPEIHEr0  OOLIETro
oOpa3oBaHMs,  TpeAcTaBieHHbIX B DenaepadbHOM  TOCYIapCTBEHHOM
oOpa3oBaTenbHOM CTaHIapTe cpeaHero oOmiero oOpazoBanus  (IIpukas
MunncrepctBa npocemienus: Poccuiickoit @eneparun ot 12.08.2022 No 732 «O
BHECEHMHM W3MEHEHMH B (delnepanbHblii TOCY/IapCTBEHHBINH 00pa3oBaTesIbHbIN
CTaHJIApT CpeaHero obOmero oOpa3oBaHMs, YTBEPKACHHBIA  MPUKA30M
MunucrepctBa oOpa3zoBanus W Hayku Poccuiickoit ®@enepamuu ot 18.05.2023
noo Ne 371), benepanbHoit paboueli mporpaMMbl 0a30BOrO YPOBHS M3YUYCHHS
yuebHoro npeameta «['eomerpus» (10-11 kmacc), OOIT COO u yyeOHOTO M1aHa
['bOY COII Ne 2 r. Cp3pand, a TakKe HAa OCHOBE XapaKTEPUCTHUKHU
IUTAHUPYEMBIX PE3yJbTaTOB JAYXOBHO-HPAaBCTBEHHOTO pPAa3BHUTHS, BOCIUTAHUS U
coupaiu3anuu  oOydaroluxcs, TMpeACTaBICHHBIX B pabodeil mporpamme
Bocnutanusi [bOY COII Ne 2 r. Cpi3panu.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth y4eOHOTO Kypca TeOMETpUH Ha YpOBHE CpEIHEro oOIIero
oOpa3zoBaHusi OOYyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METaNpEAMETHBIX U
MPEAMETHBIX PE3YJIHTATOB OOYYEHHS T'€OMETPUU B HAIMPABICHUU JIMYHOCTHOTO
pa3BuTHs oOyuaromuxcs, GopMHUpoBaHUA (YHKIIMOHAIBEHON MaTeMaTHYeCKOM
IPaMOTHOCTH, U3YUCHUS IPYTUX YUCOHBIX AUCIUIUIMH. Pa3BuTHe y 00ydarommxcs
MPaBUJIBHBIX TPEACTABICHUH O CYIIHOCTH W TMPOWCXOXKICHHH T€OMETPHYCCKUX
abCTpakifii, COOTHOIICHUH PEATbHOTO W HJICATHLHOTO, XapaKTepe OTpPaKEHUs
MAaTEMATUYECKOM HAyKOM SBJIECHUM MW TMPOLECCOB pEAIBHOIO MHpA, MECTE
rCOMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTHYECKOTO MOJACIIMPOBAHUS B HAYTHOM
MO3HAHWUU M B MPAKTHKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PCHUS
yYaluXCcsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX [JIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpus siBAsieTCS OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero o0Opa3oBaHUs, Tak KaK 00eCledrMBacT BO3MOKHOCTh H3YUYEHHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOM HAIIPaBJICHHOCTH, TaK M TYMaHUTapHOM.

Jlornyeckoe MebIIUIeHHe, (GopMuUpyeMoe MpU H3YYEHUH OO0YYarOIIUMHUCS
MOHSATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH TIETIOYKH JIOTUUECKUX YTBEPIKICHUN
B XOJI¢ PEIICHUS TEOMETPUYECKHUX 3a7a4, YMEHHE BBIIIBUTATh W OMPOBEPraTh
THITOTE3bl HETOCPEICTBEHHO HCIOJIB3YIOTCS TMPHU PEIICHUH 3a/ad eCTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO



BCEX 00JacTsaX HesATeNbHOCTH yenoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaIbHOro ObITHS, ¢opMa
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCJIOBHE YCICUTHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JIeUCTBUTENbHOCTH. OnepupoBaHWe  MPOCTPAHCTBEHHBIMU



oOpazamu OOBEAMHSIET pa3Hble BUIbl Y4YeOHOM U TPYJOBOM JESATENBHOCTH,
SBJIETCSI OJHUM U3 MPOPECCHOHAIBHO BaXHBIX KA4YECTB, MOATOMY akKTyalbHa
3aaya (opmMupoBaHHs y O0OyYalOlIUMXCSl MPOCTPAHCTBEHHOIO MBIILICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOIO0 MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOJITOTOBKE K MPAKTUUECKON JAeATETbHOCTH IO MHOTUM HaIpaBJICHUSIM.
Llens ocBoenusi mporpamMmbl y4deOHOro Kypca «I'eomerpusi» Ha 0a3oBOM
ypoBHE oOOyueHusi — o00meoOpa3oBaTeibHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  NPUOOpETeHus U
UCIIOJIb30BAHUSI CHUCTEMATHUYECKUX TE€OMETPUYECKUX 3HAaHUM U JICUCTBUM,
CHeM(PUUHBIX T€OMETPUH, BOSMOKHOCTH YCHEIIHOTO MPOI0JIKEHHSI 00pa30BaHuUs
0 CTICIUATBHOCTSIM, HE CBS3aHHBIM C TIPUKJIATHBIM UCTIOJIB30BAHUEM T€OMETPHUH.
[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAUYEHA IS
00yJaromuXxcs CPpeHEN MIKOJIbI, HE MCIBITHIBABIINX 3HAUMTENBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum oOpa3zoMm, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOILME MATEMAaTUYECKUE YMEHUS, CBSI3aHHBIC
CO crneuu(pukol TeoMEeTpUM U HEOOXOAMMBIE [UIsl KU3HU B COBPEMEHHOM
obOmecTtBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YyYHUTh I€OMETPUIO OoJiee
r1yOOKO, €ClM B JajdbHEWIIIeM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX
3HaHUSAX B MIPOPECCUOHATBHOMN JEATEIbHOCTH.
JlocTuKeHHe LeAM OCBOCHHUS MPOrpaMMbl OOECHEUMBAETCS pPELICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHopUTeTHBIMHM 3a7auaMu OCBOEHHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax siBASIOTCA:
e (dopMUpOBaHHME MPEJCTABICHUSI O TEOMETPUU KaK YacTh MHUPOBOM
KYJIBTYPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MHPOM;

e (GopMUpOBaHHUE MPEACTABICHUS O MHOTOIpAaHHUKAaX W TeJaX BpalleHUs
KaK O BOKHEHIIMX MaTEeMaTHYECKUX MOJIENSIX, MO3BOJISIOIIMX OMUCHIBATDH
Y U3y4aThb pa3HbIe SIBICHUS OKPYKAIOLIEr0 MHUPA;

e (¢GopMHpOBaHHME YMEHHS pAclO3HAaBaThb Ha 4YEpTEX,axX, MOJCISIX H B

pealbHOM MHpE MHOTOTPAHHUKH U TeJla BPAIICHHUS;
® OBJAJICHHE METOJaMM PEIICHUS 3aJa4 Ha MOCTPOCHUS Ha HU300paKeHMSIX
POCTPAHCTBEHHBIX PUTYD;

e (GopMHUpPOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMHU TOHSATHSMH O
MHOTOTpaHHHUKAX W TeJlaX BPAICHHUS U UX OCHOBHBIMH CBOWCTBAMU;

® OBJIQJICHHUE  QJITOPUTMAMH  PELIEHUs  OCHOBHBIX  THUIIOB  3aJ]ady;
dbopMUpOBaHHE YMEHHS NPOBOAMTH  HECIOXKHBIE JIOKa3aTeJIbHbIE
paccyX/IeHus B XOJ€ PELICHUs CTEPeOMETPUUYECKUX 3aJad U 3aJad C
MPaKTUYECKUM coJiepKaHUEM;



® Da3BUTHE  HHTEJUIEKTyaIbHBIX M  TBOPYECKUX CHOCOOHOCTEM
oOydaromuxcs, I03HABATEIbHOW  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
yYMEHUH, KpUTUIHOCTU MBIIILICHUS;

e (dopmupoBanue GbyHKIMOHATBHON IPaMOTHOCTH, peJieBaHTHOM
r€OMETPUU: YMEHHE pACIO3HABaTh TMPOSIBICHUS  F€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pEabHBIX >KU3HEHHBIX
CUTYyallUsIX M TPU HU3YUYEHUHU NPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HX Ha S3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUYECKHE MOJIEIHU, TPUMEHSATh OCBOCHHBIN
r€OMETPUYECKUN ammapar Jyisl pPelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIIPETUPOBATh U OLIEHUBATH [TOJIyYEHHBIE PE3YJIbTATHI.

OTAMYUTENBEHON OCOOEHHOCTBIO MPOTPAMMBI SIBISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro u3y4yeHus 3a4ad, pEIIaeMbIX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHUSA, U OMPEICIICHHBIM 00pa30M OpraHu30BaHHas padoTa HaJ
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOIO M IMPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAHUE UHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipennourenue oTAAETCSA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUSs, TO
€CTh TEOPETUYECKHE 3HAHMUSI UMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTH MPEAMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IPEICTABICHUN Yy
yYallXCS B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CUET pEeIleHus 3aJad Ha
CO3/laHM€  MPOCTPAHCTBEHHBIX 00pa30oB W  3aJad Ha  OIEpUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. Co3naHue oOpa3a MPOBOAUTCA C OMOPOM Ha
HaIJISIHOCTh, a OIEpUpOBaHUE O00pa3oM — B YCJIOBHSX OTBJIEUEHHUS OT
HaIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 UCXOAHOTO COAEPIKaHMUS.

OcHoBHBIC conepkaTenbHble TMHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «IIpsiMbIe U IUNIOCKOCTH B IPOCTPAHCTBEY, « Teia BpaleHus»,
«BekTopsl U KOOPAUHATHI B IPOCTPAHCTBEY». DOPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacrnpesensercs He TOJIbKO IO COJEp)KaTelbHbIM JIMHUSM, HO W MO TroAaMm
oOy4eHUs Ha YPOBHE CpEHEro 00IIero 00pa3oBaHusl.

Copepxxanne 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTam
OCBOEHHUSl pabodeil MporpaMMmbl, pacmpele’ICHHbBIM [0 TojJaM OOy4eHHs,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJE€HHE TI'€OMETPUUYECKUMU
MOHATUSIMU U HAaBBIKAMH OCYUIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYyNaTENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIHUCH B
OOLIyI0 CUCTEMY TI'€OMETPUYECKUX MPEICTABICHUNA OOyYarolIMXCs, paclivpss U
YTy OIIstst ec, oOpa3zys IIPOYHBIE MHO>KECTBEHHBIE CBS3U.



MECTO YYEBHOI'O KYPCA B YHEBHOM IIJIAHE

Ha usyuenue reomerpuun orBoautcs 2 yaca B Heaeno B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a jiBa roja oOydenus - 102 yueOHbIX yaca.



1. COAEP)KXAHUE YYEBHOI'O KYPCA «I'eomerpusi. ba3oBblii
YPOBEHb»

10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpUH. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUHM U CIEACTBUSA U3 HUX.

B3auMHOE pacmnojoXeHHE IMpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOIIMECS,
napajulelbHble W CKpEIIMBAIOIIMECS MNpsMble. [lapauienpHOCTh NPAMBIX U
IJDIOCKOCTEW B NPOCTPAHCTBE: MApAJUICIbHBIE MPSIMBIE B  IPOCTPAHCTBE;
NapajyIeIbHOCTh TPEX MNPAMBIX; NAPAILIENbHOCTh MPSAMON U IJIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMA CTOPOHAMM; YyIOJ MEXKAYy IpsAMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM: NapajulelIbHble  IIJIOCKOCTH; CBONCTBA
napajuleNbHBIX IuIocKocTe. Ilpocreiimne mpocTpaHCTBEHHblE (QUIYpbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, MapaieJenumnes]; HOCTPOEHUE CEUEHU.

[leprieHIUKYISAPHOCTh NPSIMOM M TJIOCKOCTH: MEPIICHINKYIJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBbIE MapaJUICIbHBIE WM IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O IpsSMOU
MEPIEHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yrOJl, JIMHEHMHBIA yroJ JABYIPAHHOIO  yria.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IJIOCKOCTH, PACCTOSTHUE
OT HOpsIMOM 1O  IUIOCKOCTH, MpoeKkuuss  ¢Gurypsl Ha  IUIOCKOCTb.
IleprieHIUKYISAPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
IJI0CKOocTer. Teopema o TpEX NMEepPIEeHINKYIIAPAX.

MHoOrorpaHHuKH

[loHATHE MHOTOTpaHHWKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOIOTPAHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpuszma: n-yroypHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI; MpsAMas U HAKJIOHHAS MPU3MBL, OOKOBas U
MOJTHAs MTOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIBHBIN
napajuleJienunes U ero coucrsa. llupammpma: N-yroiapHas nupamuia, TPaHU H
OCHOBaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCEUYCHHas MNHpaMHJa. OJEMEHThl MpU3Mbl M nupamuisl. [IpaBusibHbIE
MHOTI'OTPAHHUKU: IOHATUE MPABUIBHOIO MHOTOI'PAHHMKA; MPAaBUIIbHASA IpHU3Ma U
NpaBWIbHAs NHPAMHIA; TpPaBUJIbHAS TPEYrojibHasg NHUPaMUAA W IPaBUIbHBIN
teTpasdap; KyO. IlpeacraBieHre O mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nozekasip u ukocasap. CeyeHust IpU3Mbl U IUPAMHUIBI.

CummeTpust B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSIMOM,
IUVIOCKOCTH.  OJJEMEHThl CUMMETPUM B NUpamMyaax, [apajulesienuIenax,
IIPaBUIIbHBIX MHOTOI'PaHHHKAX.



Borunicnenue 371€MEHTOB MHOTOTPAaHHUKOB: peOpa, JAuWaroHai, YTJIbl.
[Inomans OOKOBOW MOBEPXHOCTU U TOJHOW MOBEPXHOCTU MPSMOM MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSIMON TMPU3MBIL
[Inomans OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW IMHUPAMU/IBI,
TeopeMa O IUIomaau yceueHHoWl mnupamuabl. [lonsitue 00 ob0beme. OOBEM
MUPaMUIbI, IPA3MBI.

[TogoOubie Tena B mpocTpaHcTBe. COOTHOLIGHHUS MEXAY IUIOLIAASIMU
MOBEPXHOCTEH, 00bEMaMu TTOTOOHBIX TEJI.

11 KJIACC

TeJsia BpaleHus

wimHaapryeckas ITOBEPXHOCTB, oOpasyrolue HUJIMHIPUYIECKON
MOBEPXHOCTH, OCh LMJIMHAPUYECKON TMMOBEpPXHOCTU. [{unuHOp: OCHOBaHUA U
OOKOBasg TMOBEPXHOCTh, O0Opa3ylolllas MU OCh; IUIONIaAh OOKOBOW U TOJIHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplnHA, 00Opa3yrolias
U OCh; IUIOMIAh OOKOBOM ¥ TIOJHOM TOBEPXHOCTH. YCEUCHHBIH KOHYC:
oOpa3sylollye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: 1EHTp, paauyc, AUAMETP; IUIONMIA[b MOBEPXHOCTU CQEPHI.
B3aumHoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTellbHas MJIOCKOCTh K cdepe;
JI011a1b CEpHI.

N3o0pakeHne Tea BpalleHusl Ha TII0CKOCTH. Pa3BepTKa NMIMHIpPA U KOHYCA.

KomOuHanuu ten BpalleHusi 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepnl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WJIH TEIO
BpallEHUS.

[Tonstue 06 06BeMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 oObeMe
IPSIMOYTOJIBHOTO Tapajjiesienunena M ciaeAcTBus u3 Hee. OO0bEM LMIMHAPA,
koHyca. O0BEM 1apa 1 miomaasb chepol.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMu MTOAOOHBIX TeE.

Ceuenust uuinuHapa (TapauielbHO W TMEPIEHAMKYISIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
uiapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. ClioKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. PaznoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBW JACHCTBUM C BekTopamu. I[IpsiMoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunarel BekTopa. Ilpocreiimme 3amauu B



KOOpJMHATax. YTod Mexay BekTopamu. CKaJasipHOE NPOU3BENEHHE BEKTOPOB.
Bbruncnenue yrioB Mexay HOpsIMBIMU U IIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM
METOJ npu pelIeHnn reOMETPUUYECKUX 3ajad.



2. 2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOI'O ITPEIMETA
«'EOMETPHUSI. BA3OBbI YPOBEHb»

JINYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yNbTaThl OCBOCHHUS TMPOTpaMMbl y4eOHOrO TMpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUU 00YYAIOIIErocs KaK aKTHBHOTO
M OTBETCTBEHHOIO 4Yj€Ha POCCHUMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C WX
GyHKIMSIMU 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BocIUTaAHME:

c(OPMHUPOBAHHOCTHIO POCCUICKON IpaXKIaHCKON UACHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY U HACTOALIEMY POCCHICKON MaTEMAaTUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
K HCIOJB30BAaHUIO ATUX JOCTHXKEHUW B JPYTrHX HayKaX, TEXHOJOTHUSX, cdepax
HYKOHOMMKHU.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa;
c()OPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOIO  IMOBEACHUS,
CBS3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKEHUN HAYKH U JAESTEIbHOCTHIO
Y4€HOT'0; OCO3HAHUEM JIMYHOIO BKJIaJ[a B IOCTPOEHHE YCTOMYMBOTO Oy IyIIErO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTE€MaTUYECKHX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a1ad4, peleHnH, paccyXIeHU;
BOCIIPUUMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MAaTEMaTUYECKUE 3HaHUS B
WHTEpecax 370poBOro u 6e3omacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBbIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/IbIXa, peryJisipHas dbusznaeckas AKTUBHOCTb); (bu3IecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIEHOCTBIO.

TpynoBoe Bociuranue:

TFOTOBHOCTBIO K TPYZY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  OEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €¢ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyaywmeil mnpodeccun M peaau3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caM000pa3oBaHUI0 Ha TPOTSHKCHHH BCEW KW3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUICCKUX 33]1a4 MaTeMaTHIeCKON HapaBIeHHOCTH.

IKO0JI0ruYeCcKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYCCKOW KYJBTYpbl, MOHHMMAaHHUEM BITHSHHS
COLMATbHO-PKOHOMHUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIAHON M COIUAIBHOM
CpeIbl, OCO3HaHWEM TJI00AJBHOTO  XapakTepa 3KOJOTHYECKHX  MpoOJieMm;
OpUCHTAIMCH Ha MPUMEHCHHE MaTEeMaTHYCCKHX 3HAHUHU JUIS PEIICHHS 3a1a4 B
o0nacTh OKpyXKawIed cpeapl, IUIAHUPOBAHUS TIIOCTYNIKOB U OIEHKH WX
BO3MOJKHBIX MTOCIICICTBHM JIsI OKPY KAIOIIECH CpeIbl.

ILleHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM MW  OOMICCTBEHHOW MPAKTUKH, ITOHUMaHHEM
MaTeMaTHYECKOH HayKH Kak cQepbl YeIOBEUECKOH ICsITeIbHOCTH, JTalloB €¢
pPa3BUTHA W 3HAYMMOCTH JUIS DPA3BUTHS I[MBWJIN3AINU, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYECKOW KyJIbTypOW KaK CpEJICTBOM IO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOSKTHYIO M HCCIICIOBATEIBCKYIO JCATCIBHOCTD
WHWBHUIYAIBHO U B TPYIIIIC.

METANIPEIMETHBIE PE3YJIBTATHI
MeTtanpeAMEeTHBIC Pe3yJbTaThl OCBOCHUS IPOrPaMMbl YUEeOHOro IMpeaMmeTa
«MaremaTHka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCaJIbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2yIMUSHbIMU OeUCTNEUIMU.
1)  Vuueepcanvuvie  noznasamenvuvlie  Oelicmeus,  0becnedusaom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00YyUarowuxcs (oceoemue
Memoo08  NO3HAHUSL — OKpYJcarouleco  Mupa;,  NpUMeHeHue  JIOSUYECKUX,
ucciedo8amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).
ba3oBble JlornyecKkue JeiicTBUA:
® BBIIBJIITH U XapaKTEPHU30BaTh CYMIECTBEHHBIC TIPU3HAKH MAaTEMaTHICCKUX
OOBEKTOB, IOHSATHH, OTHONICHUH MEXIy IMOHATHAMH; (OPMYJIUPOBATH
ONpE/CICHUS  TMOHATHH, YCTaHABJIMBATh CYIICCTBEHHBIA  IMPHU3HAK
KJaccu(uKanuy, OCHOBAaHUSA JUIsi OOOOIIEHUS M CPABHEHHUS, KPUTEPUU
IPOBOJIMMOI'0 aHAJIN3a;

® BOCIpUHUMATh, (QOPMYJIUPOBaTH U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAMHHYHBIC, YacTHbIC W OOIIHC,
YCIIOBHBIC;

® BEBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
NpOTUBOpPEYHs B (DaKTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHHUSIX;



npejyiaratb ~ KpUTEpUU  JJisl  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

® JleNlaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, IEAYKTHUBHBIX M
WHYKTUBHBIX YMO3aKIIOUCHUHN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJHUTH CaMOCTOSITEJIBHO JI0Ka3aTesIbCTBa MaTeMaTUYECKHUX
YTBEPXKIEHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAaUBAThH apryMEHTAIHUIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIbL;

e BHIOMpPATH CNOCOO pemieHuss y4eOHOM 3aJayv (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOWpATh HaWbOOIee TMOAXOMANINN ¢ Y4EeTOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKie AeHCTBUA:

® 1CMOJIb30BaTh BOINPOCHI KaK HCCIEAO0BATENbCKHII HMHCTPYMEHT MO3HAHUS,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUHe, MpodIeMy,
yCTaHaBJIMBAaThb MCKOMOE€ H  JaHHOe, (OpMUpPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMIO0, MHEHUE;

® IPOBOJUTH CaMOCTOSITEIIEHO CIUIAHUPOBAHHBIN AKCHEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTUYECKOTO
Oo0BbeKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, MPOIECCAMU;

® CaMOCTOSITENHHO (popMyTUpOBaTH 00OOIIEHUS 1 BBIBOJIBI 110 Pe3yjibTaTaM
MPOBEICHHOTO HAOJIOJIEHUS, HUCCIEIOBaHUS, OLIEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000O0IIEHUIA;

® T[POrHO3MPOBATH BO3MOXHOE PA3BUTHE IMPOIECCA, a TAKXKE BBIIBUTaTh
MPEATNOJIOAKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanmeii:

® BBIIBIATH AePUUUTH UHPOPMAIUMHU, TaHHBIX, HEOOXOIUMBIX I OTBETa
Ha BONPOC U JJIs PEIICHUs 3a1a4u;

e BhIOMpaTh HUHPOPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPNPETUPOBATH MH(OPMAIIUIO
pPa3TUYHBIX BUOB U (POPM IIPEICTABIICHNUS,

® CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEJCTABIATH €€ B PA3IUMYHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUUueCcKH;

® OIICHUBATH HaJICKHOCTD nHpopmaru 1o CaMOCTOSITEJIbHO
c(hOpMYyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvuvie KOMMYHUKamuGHble  Oclicmeus, 0becneuusarom

CchOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0wmenue:



e BOCIpUHUMATh # (GOPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C
YCJIOBUSMH U HEJSIMU OOILIEHUS; ICHO, TOYHO, FPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pEHHSI B YCTHBIX U NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJly pPELICHUS 3a/1a4d, KOMMEHTHPOBATH MMOJyUYECHHBIN pe3yJIbTaT;

® B X0Ji€ 00CYKJI€HHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYkKIAEMOU TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC HAa TTOUCK
pPELIEHUsI; COMOCTAaBISATH CBOM CYXACHUS C CYXICHUSIMHU JPYTUX
YYaCTHUKOB JHaiora, OOHAPYKHUBATh Pa3Indue W CXOJICTBO TO3WIINN; B
KOpPEKTHOH popme popMyIrpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

® [PEACTABIATH  PE3yNbTaTbl  pPEUIEHUs  3aJadd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CaMOCTOSITENIBHO  BbIOMpaTh  opmar
BBICTYIUICHUS C YYE€TOM 3aJa4 MIPE3EHTALMHA U OCOOEHHOCTEHN ay JUTOPHUHU.

CoTpyaHuvecTBo:

e [IOHMMaTh M  HCIOJb30BAaThb  IPEUMYIIECTBA  KOMAHJIHOMN U

VHAMBHUIyaJIbHON pabOThI IPU PELLIEHUH YUEOHBIX 3a/1a4; IPUHUMATh LEJIb
COBMECTHOM JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHON
paboThIL, pacpeneaTs BUAbl paboT, T0OroBapUBaThCs, 00CYKIaTh IPOLECC
U pe3yibTar paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;

® y4acTBOBaTh B IPyNIOBBIX (hopmax padoThl (00CyKaeHus1, 0OMEH MHEHHUI,
«MO3rOBbIE IITYPMBD» U HHBIE); BBINOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUSI C JPYTMMHU YJIEHAMU KOMAaH/IbI;
OLICHMBaTh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanonvie  pezynamuenwle  Oelicmeus, obecneyugarom
Gopmuposarue cMbICIO8bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzamnus:

® COCTaBJIATH IUIAH, aJITOPUTM PELIEHUS 3a/1a4u, BBIOUPATh CIOCOO peleHus
C YYETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIBb:

e BJAJETh HABBIKAMHM TIO3HABATENbHOM peQuieKCMM KaK OCO3HaHHUS
COBEPILIAEMBIX JEHCTBUNA W MBICIUTEIBHBIX NPOLECCOB, UX PE3YJIBTATOB;
BJaJeTh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3yJbTaTa peleHuss MaTeMaTUYeCKOM 3a/1auu;

® TMpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpU pEUICHUHU
3a]aud, BHOCHUTb KOPPEKTUBbl B J€ATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWEHHBIX OIIUOOK, BBIIBJICHHBIX TPYIHOCTEH;



® OIICHMBATH COOTBETCTBHE pE3yJibTaTa €I W YCIOBUSAM, OOBSICHSATH
MPUYUHBI JTOCTWKECHUS WM HEAOCTHXKEHUSI PE3YyJbTAaTOB JIESITEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETCHHOMY OIIBITY.
MNPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

OnepupoBaTh MOHATUSMU: TOUKA, MPSIMAs], TIIOCKOCT.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX MPHU PEIICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHIATUSIMU: MAPATIIETLHOCTD U MEPHIEHINKYIISIPHOCTD MPSMBIX
Y TUIOCKOCTEM.

KnaccudummpoBats B3aMMHOE pPaCIOJIOKEHHE TPSMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: JABYTPAaHHBIM yroji, TPaHU IBYTPAHHOTO YTIa,
pedpo IBYTPAaHHOTO yTiia; JTUHEHHBIM Yrojl JBYTPAHHOTO yTJia; IpajycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAHHHWK, BBIMYKJIBIA W HEBBITYKIIBII
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPaBUIILHBIN MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (TUpamMuaa; MpU3Ma,
NPSIMOYTOJIBHBIN Napajiiesienume, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHHWKH,  BBIOMpass  OCHOBaHUSA A
Kkimaccuukany  (BBITYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKH, TPABUIHHBIC
MHOTOTPAHHUKH; TIPSIMBIE U HAKJIIOHHBIEC MPU3MBbI, TAPAIJICIICTIUIIC IBI ).

OnepupoBath MOHATUSAMHU: CEKYIIIasl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSACHITH NPUHITUIIBI TOCTPOCHUS CEYCHU M, UCTIONB3YSl METO/I CIIE0B.

CTtpouTh CcE€UEHHS MHOTOTPAHHMKOB METOJIOM  CJICJIOB, BBIMOJHATH
(BBIHOCHBIE) TUIOCKME YEPTEkKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXy, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKACHUE TEOMETPUIECKUX BEJIMYUH MO 00pasiam uiu
QNITOPUTMAM, TPUMCHSS W3BECTHBIC AHAIIMTUYECKHE METOJbI TIPH PEHICHUHU
CTaHJAPTHBIX MAaTEMAaTHYCCKUX 3a7a4 Ha BBIYUCIICHHE PACCTOSHUN MEXKIY IBYMS
TOYKAaMH, OT TOYKA JO TPsIMOM, OT TOYKH [0 IUIOCKOCTH, MEKIY
CKPEIIMBAIOIINMUCS MTPSMBIMHU.

Pemate 3a1aun Ha HaXOXKICHUE TEOMETPUYSCKHUX BEJIMYMH 1O 00pas3iaM I
QITOPUTMaM, TIPUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHJAPTHBIX MaTEMaTHYCCKUX 3aJlad Ha  BBIYUCICHHE YIJOB  MEXKIY
CKPEIIMBAIOIMIMMHUCS ~TPSIMBIMH, MEXIy TPSIMONM U TUIOCKOCTBIO, MEKIY
TIJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Beruucnars 0oObEMbl U TJIONIAIM MOBEPXHOCTE MHOTOTPAHHHUKOB (IIpU3Ma,
nupamMpza) ¢ OpuUMEHEHHeM (OpMyJ; BBIYUCIATH COOTHOILIEHUS MEXKIY
IIOIIASIMU TTOBEPXHOCTEHN, 00bEMaMU MTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSMU: CHUMMETPUS B IPOCTPAHCTBE; UEHTP, OCh M
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[IpuMeHATh TeoMeTpudeckue (akTbl [JIsI PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOoJIaralinX HECKOJIbKO IaroB PEUIEHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpruMeHsATP NOpOCTEHIIME NPOTPaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH NpUMEpPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U
YKWU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMEHATH TMOJMYYEHHBIE 3HAHWsS HAa NPAKTUKE: aHAIM3UPOBATh pEalbHBIC
CUTyallUM W TPUMEHSATh HU3YUYCHHbIE MOHATHS B MPOLECCE IOUCKA pEUICHUs
MaTE€MaTUYeCKH C(POPMYJIMPOBAHHON MpPOOJIEMBbI, MOJEIUPOBATH pealbHbIC
CUTyallUM Ha A3BIKE T'E€OMETPHUH, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpsl; pemarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYNH.

11 KJIACC
OnepupoBaTh NOHATHAMU: LMJIMHIPUYECKAs TOBEPXHOCTh, OOpasyroume
UAJMHIPUYECKOW  TMOBEPXHOCTH;  LWIMHADP;  KOHHWYECKas  MOBEPXHOCTb,

o0pa3yrolre KOHUMYeCKOH TTOBEPXHOCTH, KOHYC; ceprudecKkasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEJ BPAICHUS.

KiaccudgunmpoBaThs B3auMHOE pacmioioxkeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CII0, OCHOBAHHE LIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIOS;
L1apOBOU CEKTOP.

Boruucnsate  00BEMBI M TJIOMIAAM  TOBEPXHOCTEH  TeJl  BpalieHus,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATHSMHU: MHOTOTPAHHUK, BIWCAaHHBIN B cdepy W
ONMMCAHHBIA OKOJIO cdepsl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BBIYUCIATE COOTHOMICHHSI MEXIY TUIOMAASIMU MMOBEPXHOCTEH W 00bEMaMu
MOT00HBIX Teq.



N300paxaTs m3ydaeMble (QUIYpbl OT PYKH M C NPUMEHEHHEM HPOCTHIX
YEePTEKHBIX NHCTPYMEHTOB.

BBINONHATH (BBIHOCHBIE) INTIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekarb, HHTEPHPETUPOBATH U MpeoOpa3oBbIBATh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, NPEJICTABICHHYIO HAa YEepPTEXKax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JEHCTBUSI  CIOKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpA Ha YUCIIO, OOBSACHATH, KAKUMU CBOMCTBAMH OHU 00J1a1at0T.

[IpuMeHATh TpaBUIIO NMapajvieIenuneaa.

OnepupoBaTh NOHATHIMU: I€KAPTOBbI KOOPJAUHATHI B POCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpA, YOI MEXKIY
BEKTOpPaMH, CKAIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxonutbs cyMMy BEKTOPOB M IPOM3BEACHUE BEKTOPA HA YUCJIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOM3BEJICHUE, pACKIa[bIBaTh BEKTOp IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpumensTh TeomeTpuyeckue (akTbl UIsl PELIECHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeANoJaratoMX HECKOIbKO IAroB PEIICHUs, €CIH YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreiiniue reoMeTpUYECKHE 3aJadyd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amauM Ha JOKa3aTeabCTBO MAaTEMAaTUYECKUX OTHOIICHHH U
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WM alrOpUuTMaM, IPUMEHSIS
W3BECTHBIE METObI IPHU PEIIEHUH CTAHIAPTHBIX MAaTEMAaTUYECKUX 3a]1aY.

[IpumeHsaTs  DpOCTEHIIME MPOrpaMMHBIE  CPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoAUTH NpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U
YKU3HH, PACIIO3HABATH MIPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4YEHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh peabHbIC
CUTyallUM W TPUMEHSATh H3YYCHHbIE TOHSTHS B MPOIECCE IMOUCKA pEeUICHUs
MaTeMaTHuecKu CHOpPMYIMpPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pealbHbIC
CUTyallUM Ha SA3bIKE TE€OMETPHUH, MCCIEIOBAaTh IOCTPOCHHBIE MOJEIN C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
MPaKTUYECKUE 3aJauM, CBSI3aHHBIE C HAXOXIACHUEM TIE€OMETPUYECKHUX BEJIMYMH.



3.

OTBOJUMBIX HA OCBOEHME KAXKJIOW TEMBI, © BO3MOKHOCTH UCIIOJIb30BAHUSA 11O 3TOM TEME

. TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAJEMHNYECKHUX YACOB,

0P 1 HOP, KOTOPBIE ABJIAIOTCA YYEBHO-METOJAUYECKUMHU MATEPUAJTAMHA

10 KJIACC
KoanuyecTBo 4acos CIHiCcOK UTOTr0OBBIX Cnoco0 oneHKn
HanmMmeHnoBaHnn
MpakT TUIAHUPYEMbIX HTOIOBBIX
Ne e pa3/ieJioB u JaekTpoHHbIe (LU(POBbHIE)
KOHTPO HYecKu pe3y.IIbTaTOB C HJIaHI/IpyeMLIX
n/n | Tem Bce oOpa3oBaTe/ibHbIE PeCypPChI
JIbHBIE e yKa3aHHeM 3TanoB UX pe3yJbTaToB
NMPOrpaMmblI ero
padoThI padort ¢opmuposanus
bl
OnepupoBarb [IpakTudeckas paboTa,
IIOHATUAMMU . TOYKa, | CAMOCTOSATECIAbHAA
Bheiemic 5 https://resh.edu.ru/subject/lesson EPHMM’ TLIOCKOCTE. pabora
ore iOMeT o 10 2 [4756/conspect/?ysclid=1190c1d6 CTI;HZSE’;II’HH aKCHOMII’;
peOMEIP 91266045463 PEOMETP
CJICOCTBUA U3 HUX HpI/I
pelieHun
TeOMETPUUYECKUX 3a/1a4.
https://resh.edu.ru/subject/lesson | Knaccuduiuposatsb Temartuueckas paboTa;
/6065/conspect/125650/ B3aUMHOE KOHTpOJIbHAsE paboTa
https://www.yaklass.ru/p/geomet | pacroiaoKeHue MpsIMbIX
[IpsimMblie 1 . o
HOCKOCTH B ria/10-klass/parallelnost-v- u INIOCKOCTEU B
DOCTDAHCTEE prostranstve-10435/opredelenie- | MPOCTPaHCTBE.
HI; anienLHoé 12 1 i-svoistva-parallelnosti- Omnepuposarb
. E R priamykh-priamoi-i-ploskosti- HOHATHAMH.
P . 9253/re-15895537-90b0-4f1f- HapajiieIbHOCTD
IJIOCKOCTEH b6bd- MPSAMBIX U TJIOCKOCTEM.
4ed1e3c5b600?ysclid=1190do9cs
d490253207
[eprienaukyns 12 1 https://resh.edu.ru/subject/lesson | Knaccuguumposarsb [IpakTuyeckas pabora;



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
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
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://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://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/4724/conspect/?ysclid=ll9oecw8cx904892883

PHOCTD
HpSIMBIX H
IJIOCKOCTEN

[4724/conspect/?ysclid=1190ecw
8cx904892883

B3alMHOE
PACIIOIIOKCHUEC MTPSAMBIX
U IJIOCKOCTEMN B
MIPOCTPAHCTBE.
OnepupoBarb
IIOHATUAMMU:
NEPIEHAUKYIIPHOCTD
IPSIMBIX U IIJIOCKOCTEM.

TeMaThuyeckas pabora

OrnepupoBaTh TectupoBanue;
https://interneturok.ru/lesson/geg | MOHATHAMH: KOHTpOJIbHAS paboTa
metrj ,/10_ ABYTI'PAaHHBIN yroJ,

YIIIBL MEKIY klass/perpendikulyarnost- pafid - ABYTPAlHoro
) i yria, pebpo
HPSAMBIMH 1 10 pryamyh-i-ploskostejb/ugol-
. ABYTPAHHOT'O yria,
TUTOCKOCTSIMU mezhdu-pryamoy-i- N
B . JIMHCUHBIU YToJa
ploskostyu?ysclid=1190fkjpv949 )
ABYTPAHHOT' O yria,
7896125

TpadyCHas MEpa

ABYTPAHHOTO YyTJIA.

OnepupoBatb Tpenaxep;

IIOHATUAMMU: 3a4€T,

MHOTOTI'PaHHUK, KOHTpOJIbHAs paboTa

BBIITYKJIBI u

HEBBIITYKJIbII

MHOFOrDaHHK https://resh.edu.ru/subject/lesson | muororpanuuk,
o P 11 /6018/conspect/?ysclid=I190h8zi | snmemenTsI
5161691741 MHOT'OTpaHHUKA,

MPaBUJIbHBIN

MHOTI'OIrpaHHUK.

Pacno3naBartb

OCHOBHBbBIC BUbI

MHOT'OIrpaHHUKOB



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

(nupamuga; — mpusMa,
IIPSIMOYTOJIbHBIN
napasienenumnen, kyo).
Knaccudunuponatsb
MHOT'OI'PaHHHKH,
BbIOMpas ~ OCHOBaHUSA
s KiIaccU(pUKauU
(BBIMTYKJIBIE u
HEBBIITYKJIbIE
MHOTOTPaHHHKH;
MIpaBUIIbHBIE
MHOT'OI'PaHHHKH;
IpsIMble U HAKJIOHHBIE
MIPU3MBI,
napauiesenuIe/1bl).
OnepupoBathb
MOHATUSIMH:  CEKyILast
IJIOCKOCTb, CeueHHe
MHOTOTPaHHUKOB.
OOBSACHATh TPUHIIMITEI
MOCTPOEHUSI  CEYEHHI,

HCIIOJIb3Y S MCTOL
CJICIOB.

CTpOI/ITL CCUCHUA
MHOT'OT'PpaHHUKOB
METOJ0OM CJICI0B,
BBIITIOJIHATH

(BBIHOCHBIE)  IUIOCKHE
YEpTEXHU U3 PUCYHKOB

IIPOCTBIX 00BEMHBIX
buryp: BHUI CBepXy,




cOOKy, CHHUBY.

O0BEMBI
MHOTOTPaHHHUK
OB

https://nsportal.ru/npo-
spo/estestvennye-
nauki/library/2020/10/17/tema-
obyomy-mnogogrannikov-
metodicheskoe-posobie-po

Beraucnsate 00bEMBI 1
TUTOIIAH
IIOBEPXHOCTEN
MHOTOTPaHHUKOB
(mpu3Mma, mupamuaa) ¢
npuMeHeHHeM (Gopmy;
BBIYUCTIATH
COOTHOILIEHUSI  MEXKIY
TJIOLIASIMH
IIOBEPXHOCTEH,
o0bEMaMH  TIOJTOOHBIX
MHOTOTPaHHUKOB.

CamocrosiTenbHas
pabora;
KOHTpOJIbHast paboTa

IToBTOpEHNUE:
CEYCHUS,
paccrossHus 1
YIIIBI

https://examer.ru/ege po matem

atike/teoriya/stereometriya naxo
zhdenie rasstoyanij i uglov?ysc
lid=1190jeuj12680371113

OnepupoBath
MOHSATUSAMH:

CUMMETpHUSs B
IIPOCTPAHCTBE;

LEHTP, OChb U MJIOCKOCTh
CUMMETPUH;

LIEHTP, OChb U IJIOCKOCTh
CUMMETPHUHU QUTYPBHIL.
H3Bnekars,
peoOpa3oBHIBATH u
HUHTEPIPETUPOBATH
uH(pOopMaINIo 0
IIPOCTPAHCTBEHHBIX
TreOMEeTPUYECKUX
durypax,
MIPE/ICTABICHHYIO  Ha
yepTrexax U pUCyHKax.
[IpumeHaThH

KonTposbnas pabota



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
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://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://examer.ru/ege_po_matematike/teoriya/stereometriya_naxozhdenie_rasstoyanij_i_uglov?ysclid=ll9ojeuj12680371113

reOMETPHUECKUE (PAKTHI
Ui pelieHus
CTEPEOMETPUYECKUX
3ajau.

[Ipumenars
IIpOCTENIINE
IIPOrpaMMHBbIE
cpeacTBa u
AEKTPOHHO-
KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PELICHUU
CTEPEOMETPUUECKUX
3aja4.

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68




11 KJIACC

n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuyecTBo 4acos

Kontpo
JIbHbIE
padoThI

Bcero

pakr
HYeCKHU
e
padot
bl

DJIEeKTPOHHBIE
(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

CHHCOK HTOTOBBIX
TUIAHUPYEMbIX
pe3yJabTaToB C

YKa3aHHeM ITAIoB

uX (popMUpOBaAHUS

Cnoco0 oneHkn
HTOI'OBBIX
IVIAHUPYEMBIX
pe3yJabTaToB

Tena BpameHus

12

https://resh.edu.ru/subject/I

esson/2031/main/?ysclid=I

1900794ie816015119

OnepupoBatb
MOHSATHUSIMHU:
HWIAHAPUYECKast
MTOBEPXHOCTb,
oOpasyromue
WIMHIPHYECKON
MOBEPXHOCTH,
AIAH]ID;
KOHUYECKast
MTOBEPXHOCTb,
oOpazyrorue
KOHUYECKOU
MMOBEPXHOCTH, KOHYC;
cepuueckas
MTOBEPXHOCTb.
PacnoznaBate  Tema
BpateHust (IUIHHIP,
KOHYC, cdepa u map).
OOBICHATH  CTIIOCOOBI
MOJTy4CHUS Tem
BpaICHUS.

CaMocTosTeIbHbBIE
paboTHl,
TECTUPOBAHUS



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

Knaccudunuposars
B3alMHOE
pacriosioskeHue cqepsl
Y TUIOCKOCTH.
OnepupoBarb
MOHATUSMHU: IIaPOBOM
CETMEHT, OCHOBAHHUE

CErMEHTa, BBICOTA
CErMEHTa;

apoBOM CII0M,
OCHOBaHHUE II1apOBOTO
cIos, BBICOTA
IapOBOTO CIIos;

LIapOBOM CEKTOP.

OO0OBEMBI TENT

https://resh.edu.ru/subject/I|

esson/4904/conspect/?yscli

d=1190p6e2hv932163396

Beraucnars 00bEMBI 1
TUTOTIIA M
MOBEPXHOCTEHN TeN
BpALICHHUS,
TeOMETPHUECKUX TeJl C
MPUMEHEHHEM
dbopmyi.
Onepuposarb
MOHATUSAMMU:
MHOTOTPaHHUK,
BIUCaHHBIN B chepy u
OTIMCaHHBIH OKOJIO
cdepsr;

chepa, BmHcaHHas B
MHOTOTPaHHUK WU

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 BpalllEHUsI.
Beruucisate
COOTHOIICHUSI MEX]Y
TJIOLIASIMU
MOBEPXHOCTEH u
00BEMaMH TTOTO0HBIX
TeNl.

N3obpaxaTh
nzy4yaemble  (Urypbl
OT pykH H®U C
MIPUMCHCHHEM
MPOCTBIX YEPTEHKHBIX
WHCTPYMEHTOB.
BrinosHaTh
(BBIHOCHBIE) IJIOCKHE
YepTeKH U3 PUCYHKOB
MPOCTHIX  OOBEMHBIX
¢buryp: BUI CBEpXY,
cOOKy, CHHU3Y;
CTPOUTH CEUEHHUS TEI
BpaIlleHUs.
W3Bnekars,
WHTEPIPETUPOBATE U
peoOpa3oBhIBATH
nH(pOpMaINIo 0
MPOCTPAHCTBEHHBIX
TEOMETPUUECKHIX
¢urypax,
MPE/ICTaBICHHYI0 Ha




yeprexax u
PHUCYHKaX.

Bekrops! u
KOOPAWHATHI B
IIPOCTPAHCTBE

10

https://resh.edu.ru/subject/I|

esson/5724/conspect/?yscli

d=1190palynk696356165

OnepupoBarb
MOHSATUEM BEKTOp B
MPOCTPAHCTBE.
Brinmonaate nercTBus
CIIOKEHUS BEKTOPOB,
BBIYUTAHUSI BEKTOPOB
31 YMHOXKCHHSI
BEKTOpa Ha YHCIIO,
OOBACHATH,  KAaKUMH
CBOMCTBaMH OHU
00J1a/1a10T.
[IpuMeHATh TpPaBUIIO
napajuiejenumnesa.
OnepupoBatb
IIOHATHSIMU:
JI€KApTOBBI
KOOPAMHATBI B
MIPOCTPAHCTBE,
BEKTOpP, MOMYJTh
BEKTOpa, PaBEHCTBO
BEKTOPOB,
KOOpAMHATBI BEKTOPA,
yroJ MEXTY
BEKTOPaAMH,
CKaJIIpHOE
MPOU3BE/ICHUE
BEKTOPOB,

Temarunueckast padora,
TECTHPOBAHUE,
KOHTpOJIbHast paboTa



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

KOJIJIMHCAapPHbIC u

KOMILJIaHApHBIE
BEKTOPHI.

Haxonutb CYMMY
BEKTOPOB u
MPOU3BEICHUE
BEKTOpa Ha YHUCIO,
yroJ MEXIY
BEKTOPaMHU,
CKaJIsipHOE
MPOU3BE/ICHUE,
packKiiaapIBaTh BEKTOP
o JIIBYM
HEKOJUTUHEAPHBIM
BEKTOpaM.

3anaBaTh  IUIOCKOCTH
ypaBHEHUEM B

JIEKapTOBOM  CUCTEME
KOOpPJMHAT.
IIpumeHaTH
F€OMETPUYECKUE
(bakThl 7S pereHust
CTEPEOMETPUYECKUX
3a/1ad.

Pemate mnpocreiimue
F€OMETPUYECKHE
3a/1a4n Ha
IIPUMEHEHHE
BEKTOPHO-




KOOpAWHATHOI'O
METoJa.

IToBTOpEHME,
000011IeHHE,
CHCTEMAaTH3allHs
3HAaHUM

https://infourok.ru/konspek
ty-po-matematike-na-
temu-tela-vrasheniya-
obemy-tel-vrasheniya-
4277759.html?ysclid=1190
ulb0gz195548847
https://ege-
study.ru/ru/ege/materialy/
matematika/vektory-v-
prostranstve-i-metod-
koordinat/?ysclid=1190v0tz
ud123400406

[IpuBOoguTE NpUMEpPHI
MaTeMaTHYECKUX

3aKOHOMEPHOCTEN B
IpUPOAE U  KU3HH,

pacrno3HaBarhb
MIPOSIBJIEHUE 3aKOHOB
Tr€OMETPUH B
HCKYCCTBE.
[IpumensaTh

IIOJIYUCHHBIC 3HAHUA
Ha IIpaKTUKE:
aHAJM3UPOBAThH
PCAJIBbHBIC CUTYAallUN U
MIPUMEHSITh
W3Y4YCHHbIE TIOHSATHUS B
mporecce MoucKa
pereHus
MaTeMaTn4dCCKu
chopmyIupOBaHHOM
po0JIeMBI,
MO/JICIIUPOBATH
pealbHbIE CUTYaITUN
Ha SI3bIKE TEOMETPHH,
UCCIIeI0BATh
MOCTPOEHHBIE MOJIENN
C UCTIIOJIb30BAaHUEM

KontponpHas padota



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
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
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