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HOACHUTEJBHASA 3AIIMCKA

Pabouas nmporpamma yueGHOro Kypca «I'eomerpusi» 6a30BOro ypoBHS IS
obyuaromuxcst 10-11 kmaccoB Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOEHUS OCHOBHOM
0o0pa30BaTeNbHON MPOrpaMMbl CpeIHEro 00IIero oOpa3oBaHUsl, IPEICTABICHHbBIX
B ®I'OC COO (Ilpuka3z MunucrepctBa npocseuienus Poccuiickoit denepanuu
or 12.08.2022 No 732 «O BHeceHMH W3MEHEHHH B  (enepaybHbIi
TOCy/IapCTBEHHBIH 00pa30BaTEIbHBIA CTaHIAPT CPEAHEro OOIIero oOpa3oBaHU,
YTBEPKJICHHBIM NpHKa3oM MuHHCTepcTBa 00pa3oBaHUsl M Hayku Poccuiickoi
®enepauuu ot 17.05.2012 Ne 413»), coorBerctByer DOII OOO (Ilpuxkas
MunucrepctBa npocsemienus Poccuiickoii @enepanuu ot 18.05 2023 Ne 371 «O06
YTBEPKJIEHUH (heepasbHOM 00pa30BaTENbHON MPOTPAMMBI CPEJHEro OOLIEro
oOpa3oBaHUsI»), a TaK ke paboyeil mporpaMme BOCIIUTaHMUS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTo Kypca Te€OMETpUM Ha YPOBHE CpPEJHEro OOLIEero
oOpa3oBaHMsl OO0YCJIOBJI€HA NPAKTUUECKONH 3HAYMMOCTBIO METAlpEeIMETHBIX |
OPEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (popMHUpOBaHUs (YHKIMOHATIBHOM MaTeMaTHYeCKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX YUEOHBIX AUCUUIUINH. PazButre y o0yJarommxcs
MPABWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 M HJEATbHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUWA M TPOLECCOB PEATBHOrO MHPA, MECTE
T€OMETPUU B CUCTEME HAyK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHUs, HEOOXOIMMBIX [UIsl ajanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBNsieTCS OAHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOO0OECIEeYMBAET BO3MOXKHOCTh H3YyUEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbllUIeHHE, (opMHpyeMoe NpH H3YyYEHUH OOYy4YaroUMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETOYKHU JTOTHUECKHUX YTBEPIKIECHUIN
B XOJ€ pCIICHUS TeOMETPUYECKUX 3a7ad, YMEHHE BBIJBUTATb U OMpPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a]a4 eCTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHne OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTSIX AESITeThHOCTH denoBeka. OpHEHTalMs YeloOBEeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJbHOTO ObITHs, (opma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCIOBHUE YCIEIIHOTO IMO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4e€OHOW M TPYJOBOW JESATEIHHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHus y OOyYarOUIUMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIBHOCTH IO MHOTUM HAIPaBICHUSAM.

Llens ocBoeHusi mporpamMmbl yuyeOHoOro kypca «Il'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — 00I1Ieo0pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXHOCTH  MPUOOpETEeHUss U
WCMOJIb30BaHUA CHCTEMATUYECKUX TE€OMETPUYECKMX 3HAHWUM W JCUCTBHI,
cnenupUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOI0JDKEHUS 00pa30BaHUS
M0 CIEHIUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMmeTpuu Ha 0a30BOM YPOBHE TMpeIHA3HAYCHA JIJIsi
OOyYaroIMXCs CPEIHEH IITKOJBI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyIHCHHM
Ha YpPOBHE OCHOBHOTO 001ero oopa3zoBanus. Takum oOpa3om, oOydaroniecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTHUYECKHUE YMEHHUS, CBSI3aHHBIC
CO crneuu@uKod TeoOMeTpUHM U HEOOXOAMUMBIE [JIsi J>KM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTb U3YyYUTh T€OMETPUIO OoJiee
riIyOOKO, €clii B JajJbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HAHUSX B MPOGECCUOHAITBHON JEATEIHHOCTH.

JlocTi>keHHEe 1€ OCBOCHHSI TPOrpaMMbl  OOECIICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpropureTHbIMM 3aJadyaMud  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10-11 kimaccax sBistoTCS:

o dbopMupoBaHUE TPEJACTABICHUS O TEOMETPUM KaK YacTh MHUPOBOM
KYJIbTYPBI U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;
o dbopMupoBaHUE TIPEJCTABICHHS O MHOTOTPAHHUKAX M TeJax

BpAllICHU KAaK O BAaXHEHIIMX MaTEMATHYECKUX MOJEIAX, MO3BOJISIOIIMNX
ONMCHIBaTh U U3y4YaTh Pa3HbIC SIBJICHUS OKPYKAIOIIEr0 MUPA;

o dbopMHpoBaHUE YMEHHUS paclo3HABAaTh Ha YEPTEKax, MOJEISAX U B
peaIbHOM MHUPE MHOTOTPAHHUKH U T€JIa BPAlCHHUS;

o OBJIAQJICHUE METOJaMHM pEIICHUs 3aJad Ha TMOCTPOCHUS Ha
M300paXKEHUSIX MPOCTPAHCTBEHHBIX (PUTYD;

o dbopMHpOBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUAMH O
MHOTOTPAHHHUKAX W TeJIaX BPAILICHUS] U UX OCHOBHBIMU CBOWCTBaMU;

o OBJIQJICHUE AITOPUTMAMM PEIIEHWs OCHOBHBIX THIIOB 33/]ad;

dbopMHpOBaHUE YMEHUS MPOBOJUTH HECJOXKHBIE JOKa3aTeIbHbIC PACCYKICHUS B
X0JI¢ PEIICHHS CTEPEOMETPHUCSCKHX 3a/1a4 M 3a71a4 C MMPAKTUYECKUM COJCP’KaHUEM;

o pa3BUTHE  HHTCIUICKTyaJIbHBIX W TBOPYECKHX  CIOCOOHOCTEH
OOy4Jarommxcs, TIMO3HABATEIHbHOW AaKTUBHOCTH, WCCIICIOBATEILCKUX YMEHUH,
KPUTUYHOCTH MBITIUICHUS,

o dbopmupoBanre  (QYHKIIMOHATHLHOM  T'PAMOTHOCTH, PEICBAHTHOM
IrCOMETPUHU: YMEHWE paclo3HaBaTh MPOSBICHUS TI'E€OMETPUUYECKHX ITOHSATHH,
O0OBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX JKU3HCHHBIX CHUTYyallUsIX W TIPH
U3YYCHUU JIPYTUX Y4YEOHBIX TIPEIMETOB, TIPOSIBJICHUS 3aBHCHUMOCTCH U



3aKOHOMEpPHOCTEH, (HOpMyIHpOBaTh HMX Ha S3bIKE TE€OMETPUM M CO3[aBaTh
r€OMETPUYECKUE MOJEIU, NPUMEHATh OCBOCHHBIM F€OMETPUYECKUI anmapar s
pelLIeHNs] TPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh U OLICHUBATH
MOJTyYEHHBIE PE3YIIbTATHI.

OTnMYUTENHEHON 0COOEHHOCTHIO MPOrPaMMbl SIBISIETCSI BKIIIOUEHHE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7ady, pEHIaeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPECIEHHBIM 00pa30oM OpraHM30BaHHAas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pPAa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3yYECHUIO IPEIMETA.

[Ipeanourenue oTHAETCA HArISAHO-KOHCTPYKTUBHOMY METOIY OOy4YeHMS,
TO €CTb TEOPETHYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH
IPEIMETHO-TIPAKTUYECKOM  JAESATENbHOCTU.  Pa3BuTHE  MNPOCTPAHCTBEHHBIX
IIPEICTABIICHUN Y YYAIIUXCS B KypCe CTEPEOMETPHUH MPOBOAMTCS 3a CUET PEILICHMS
3aJa4 Ha CO3JaHME INPOCTPAHCTBEHHBIX 00pa30B M 3ajau Ha OINEPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJasgHOCTh, @ ONEpUpPOBaHME OOpa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE coqepxkaTenbHble TMHUU Kypca «I'eometpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U TUNIOCKOCTH B NPOCTPAaHCTBE», «Tena BpameHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHHE JJOTHUECKUX YMEHUI
pacnpenensieTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaMm
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Conepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHMsSI paboyell MporpaMMbl, pacupeneN€HHbIM [0 TrojaM oOydeHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUYECKHUMHU
MNOHATUSAMHU Y HAaBBIKAMM OCYILECTBIIUIOCH MTOCIIEIOBATENBHO U IOCTYNATENIBHO, C
COOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY I€OMETPUYECKHX MPEJCTABICHUN O0Yy4aroUIMXcs, pacliupss U
yrayOnsis e€, o0pasyst MpoYHble MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reometpun oTBoauTCs 2 yaca B Hepento B 10 kiacce u 2 yaca B
Heneno B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 136 yueOHbIX daca.

COAEPXAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE



OcHOBHBIE TOHATUS ~ cTepeomeTpud. Touka, mnpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIICCTBUS U3 HUX.

B3anmHoe pacnosiokeHHe NOpsMbIX B IPOCTPAHCTBE: MEPECEKAKOLIUECH,
napajulelibHble M CKpeluBaroumecs npsamblie. [lapainenpbHOCTh MNPSAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUICIBbHBIE TMpPAMBIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOU M IIJIOCKOCTU. YTJbI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MPSIMbBIMH B IPOCTPAHCTBE.
[TapamuienbHOCTH IJIOCKOCTEM: MapayieIbHbIC IJIOCKOCTH; CBOWCTBa
napajulenbHBIX TuIocKocTer. [lpocteiimime mpocTpaHcTBeHHBIE (UTYpPHI Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, nmapaiesenumes]; HIOCTPOEHUE CEUEHHI.

[leprieHIUKYISIPHOCTH IPSAMOM U IUNIOCKOCTH: NIEPIIEHANKYJIIPHBIE NIPSMbBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHIUKYJSPHBIE K IIJIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOH
IIEPIIECHIUKYJIAPHON IUIOCKOCTHU. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPsIMON U
IUIOCKOCTBIO;  JIBYITPAHHBIA  YroJI, JIMHEWHBIA YroJl JBYIPAHHOIO  yTJa.
IleprieHIUKYJISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: MPU3HAK  IEPIECHIUKYJAPHOCTH  JABYX
mIockocTer. Teopema o TpEX NepHeHAUKYIIsIpax.

MHOrorpaHHUKHU

[ToHATHE MHOTOTPAaHHNKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAHHHUKA, BBITYKJIBIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronsHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL, MpsMas U HAKJIOHHAsI PHU3MbI; OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcra. l[lupammpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MHUpaMUbl; OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMMU/Ibl; IPAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl Npu3Mbl M nupamuiasl. lIpaBuibHbIE
MHOTOI'PAaHHHMKU: TIOHSATHE MPAaBWJIBHOIO MHOTOI'PAaHHMKA; NPABWIbHAS NpU3Ma U
MpaBWIbHAs THPAMUJIa; NpPaBUJIbHAs TPEYroJibHas MNUpPaMHAA W TPaBUIIbHBIN
teTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHUKAX: OKTadp,
nonekasap u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CummeTprst B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIIBHO TOYKH, IPSIMOM,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IHPAMHUAAX, NapaJUICIEIUIenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.

Briunciienre 537€MEHTOB MHOTOTPaHHUKOB: pPEOpa, JauUAroHai M, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMON IMPHU3MBI,
IJIOIIAAh OCHOBAaHMW, TeopemMa O OOKOBOM MOBEPXHOCTH MPAMOU MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MNUPaMUIBbI,
TeopemMa O Iulom@aAn yceuéHHOW mmpamunbl. [lorstue 006 o0BéEMe. OOBEM
MAPAMU/IbI, TPU3MBI.

[lonobubie Tena B mnpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.



11 KIIACC

TeJsia BpalmeHus

Hunuuapuueckas MOBEPXHOCT, oOpasyroliue UIUHIPUYECKON
MOBEPXHOCTH, OCh LMJIUHIAPUYECKOW moBepXHOCTU. LlunuHap: ocHoBaHuUs W
OOKOBasi TMOBEPXHOCTh, OOpa3yromias MW OChb; IUIONMIAJb OOKOBOM W TMOJHOU
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroIiue KOHNYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW oBepxHOCTH. KOHyC: OCHOBaHUME U BeplMHA, 00Opa3yrolias
U OChb, IUIOMIaJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpa3yrolye 1 BhICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTb.

Cdepa m map: meHTp, paaumyc, AMAMETP; IUIOMAAL MMOBEPXHOCTU CHEpHI.
B3aumnoe pacnosnoxxeHue chepbl U MIIOCKOCTH; KacaTeslbHas IJIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMHIpa U KOHYCA.

KoMOuHanuu Ten BpamieHuss W MHOTOTPAaHHUKOB. MHOTrOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsatue 06 ob6béme. OcHOBHBIE CBoOKcTBa 00BEMOB Tell. Teopema 00
00BEME MPSIMOYTOJBHOTO TMapajuieNienunena u ciaeactBuss u3 He€. OO0bEM
HUIMHIpa, KoHyca. O0BEM 1mapa 1 mwiomaas chepsl.

[TonoOnbie Tena B mpocTpaHcTBE. COOTHONIIEHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

Ceuenust 1muauHApa (MapayieibHO U TEPHEHIUKYJISIPHO OCH), CEUCHHS
KOHyca (mapajuielbHO€ OCHOBAaHUIO U TPOXOJAIIEe 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockocty W B mOpocTtpaHcTBe. CIOKEHHWE W BBIYMTAHUE
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha u4ucio. Pa3noxkeHue BeKTopa MO TpEM
HEKOMIUIaHApHBIM BekTopam. lIpaBuno mnapamwienenunena. Pemenue 3anauy,
CBSI3aHHBIX C NPUMEHEHUMEM MpaBWI JCUCTBUM C BeKTopamu. lIpsmoyronpHas
cucTteMa KoopauHart B npoctpaHcTse. Koopaunatel Bekropa. [Ipocrenmme 3anaun
B KOOpAMHAaTaxXx. YTojd Mexay Bekropamu. CKaasipHOE MPOU3BEIAECHUE BEKTOPOB.
Briuncnenue yrioB MeXy MPSMbIMU U TIOCKOCTSIMU. KoopAanHAaTHO-BEKTOPHBIN
METOJI TIPH PEIICHUN T€OMETPUUECKUX 3a]1ay.

INIJTAHUPYEMBIE PE3YJIBTATDI

JINYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pE3yNbTaThl OCBOCHHUS MPOTpaMMbl  y4eOHOTO  Kypca
«I"eomeTpust» (6a30BBIN YPOBEHB ) XapaKTEPU3YIOTCS:

I'paknanckoe BocnuMTaHUE:



C(hOPMHUPOBAHHOCTHIO  TPAKIAAHCKOM  TO3UIMU  OOydYaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O 4J€Ha POCCUUCKOro OOIIECTBa, MPEIACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBICHUH,
IpoLeIyp TpaxIaHCKOTo oOmecTBa (BBIOOPHI, OMNPOCHI M Tp.), yYMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GYyHKUMSIMU ¥ HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCHICKON TPAKTAHCKON MICHTUYHOCTH, YBAXKCHUS
K IPOIILJIOMY U HACTOSIIEMY POCCHUICKON MaTEMaTUKH, ICHHOCTHBIM OTHOIIIEHHUEM
K JOCTHKEHUAM POCCUMCKUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YECKOU
IIKOJIbI, K HCIOJb30BAHUIO 3TUX JOCTHXKECHUM B APYrMX HayKaX, TEXHOJIOTHUSX,
chepax SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUpPY, BKIIOYAs 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3a1ad4, pelIeHNH, pacCyxICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTHYECKUM aclieKTaM pa3IMyHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHUS NPUMEHATh MaTEeMaTUYECKUE 3HAaHHUS B
MHTEpecax 3J0poBOro u 6€30macHoOro oopasa >KMU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTHUBHO-03/I0POBUTEIBHOM
NEATEIBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHWEM IIEHHOCTH TPYJIOII00MS; HHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  NESITENbHOCTH, CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEM JKU3HU, TOTOBHOCTBIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJOTUYECKOW KYJbTYphl, NMOHUMAaHUEM BIUSHUS
COITMATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSTHUE MPUPOIHON M COLMATBHOM
CpeIbl, OCO3HAaHWEM TJ00aTBFHOTO XapakTepa DSKOJOTHUECKHX MpodieM;
OpUEHTAaIlMel Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHWU MJId peuieHus 3a7ad B
0o0JaCTH  OKpY’XKAroIIel Ccpefbl, ITUTAHUPOBAHMS TOCTYIKOB ¥  OIEHKH WX
BO3MOYKHBIX ITOCIICJICTBUU JIJIL OKPYKAIOLIEN CPEBI.



I{eHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeJOBEUYECKOW JesTeNbHOCTH, ITAloB €€
pPa3BUTUS U 3HAYUMOCTH IS Pa3BUTHUS IMBUJIM3ALMM; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKM M MaTEMaTUYECKOM KyJIbTYpOH KaK CpeICTBOM IIO3HAHMS MUDA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEbHOCTh
WHJIMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4YeOHOro Kypca

«l'eometpuss»  (0a30BBII  ypOBEHB) XapaKTEepU3yloTCs  OBJAJCHUEM
YHUBEPCAIbHBIMU no3HasamenbHbIMU oelicmeusamu, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU oelicmsusamu, VHUBEPCATIbHBIMU pe2yNIsImUGHbLMU
oeticmeusiMu.

1)  Vuueepcarvnvie  nosmasamenvhuvle  Oelicméusi,  0OecnevuUBaOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (0ceoeHue
Memo008  NO3HAHUA — OKPYICAIOWe20  Mupa;,  NpUMeHeHue  J102UYECKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Ba3oBble jiornyeckue aeiicTBUA:

o BBISIBIIATH W XapaKTepU30BaTh  CYIIECTBCHHBIC  IPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, TIOHATHH, OTHOIICHWH MEXKIy IOHATHSIMH,
bopMyIMpOBaTh ONPEACICHNs TIOHITHI, YCTAaHABIMBAThH CYIIECTBEHHBIA MPU3HAK
Kiaccu(ukanyyM, OCHOBaHMS NIt OOOOIIEHUS U CpPaBHEHHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

o BOCIIPUHUMATh, (OPMYJIUPOBATH M TPEOOPA30BBIBATH CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIIHE; YCIOBHBIC,
o BBISIBIIATh ~MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W

npoTUBOpEeUMs B (paKTax, NAaHHBIX, HAOTIOJEHUSAX U YTBEP)KIACHUSX; MpeaiaraTh
KPUTEPHUH JIJIS1 BBIABJIEHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

o JIeNIaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IE€TYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;
o IPOBOJIUTh  CaMOCTOSITEJIBHO ~ JIOKA3aTebCTBA  MAaTEMaTHUYECKHUX

yTBepXKACHUI (MpsMbIe M OT MPOTHUBHOTO), BBICTPAMBATh ApPTYMEHTAIIHIO,
NPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 0O0CHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBOJIBL;

o BBIOMPATH CIOCOO pelieHrs yueOHOoM 3aaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOMpAaTh Hauboliee TOAXOMSIMUA €  y4ETOM
CaMOCTOATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

o UCIIOJIB30BaTh  BOMNPOCHI KAk HMCCJENOBATEIbCKUIT HMHCTPYMEHT

NO3HaHUA; (HOPMYIUPOBATh BOMPOCHI, (PUKCUPYIOUIME MPOTUBOPEUUE, MpodsIeMy,
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yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIMOTE3y, aAPTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

o IPOBOJUTH  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJICIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SIBJICHUSI, TPOIECCA, BBISBICHUIO 3aBUCUMOCTEH Mekay OObEeKTaMu, SIBICHUSIMU,
IPOLIECCAMH;

o CaMOCTOATENFHO  (OPMYIUPOBATh OOOOIIEHUS ¥  BBIBOJABI  IIO
pe3ynpTaTaM  MNpPOBEACHHOTO  HAOMIOJAEHUS,  MCCIEAOBaHUs,  OLICHHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

o MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKKE BbIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

° BBIBJIATE JePUIUTHI HHGOPMAIIUU, JAaHHBIX, HEOOXOAUMBIX IS
OTBETAa Ha BOIPOC U JJIsI PEIICHUS 3a/1auu;
° BbIOMpaTh UWH(OpMANMIO U3 HCTOYHUKOB PA3JIUYHBIX THUIIOB,

AHAJIM3UPOBATD, CUCTCMATU3UPOBATH )51 HHTCPIIPCTUPOBATDH I/IH(l)OpMaHI/IIO
Pa3IMYHBbIX BUJIOB U (bOpM MpCaACTaBJICHUA,

° CTPYKTYpUpOBaTh HMHGPOPMAIIIO, TMPEJACTaBIATh €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBAThH TPaPUUECKH;
° OLICHUBATh  HAACKHOCTHh  HMHGOPMAIMK 1O  CaMOCTOSITEIBHO

c(hopMyJIHMPOBAaHHBIM KPUTEPUSIM.

2) Vuueepcanvuvie KOMMYHUKAMUGHbBIE Oelcmsus, 00ecneyusarom
CchoOpMUPOBAHHOCTNL COYUATILHBIX HABLIKOG 00YUAIOUWUXCSL.

O0menue:

° BOCIIpUHUMATh M (POPMYIUPOBATh CYXKJICHHS B COOTBETCTBUH C
YCIOBUSIMHM U IIETISIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY
3pEeHHS] B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAYy PEIICHUS
3a/1aul, KOMMEHTUPOBATh MOJYYCHHBIN pe3yJbTarT;

° B X0Ji¢ 0OCYKJICHMS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCyXaaeMOin
TEeMBbI, MPOOJIEMBI, pelIaeMon 3a7a4M, BHICKA3bIBaTh UJCH, HAllCJICHHbIC HA TOKUCK
PEILIEHUS; COMOCTABIATh CBOM CYXIEHUS C CYXICHUSMH JAPYTMX YYaCTHUKOB
Jyajora, oOHapy)XKHUBaTh Pa3jIMdue M CXOJCTBO TMO3HUIIMNA; B KOPPEKTHOH (opme
(bopMyIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

° NPEACTaBIATh  PE3YJbTAThl  PEIICHUS] 3aJaud, HKCIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTa; CaMOCTOSATEIBHO BbBIOMpATh (OpMAT BBICTYIUICHUS C
y4E€TOM 3aj1au IPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHHU.

CoTpyaHuvecTBo:

° MOHMMATh W  MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U
WHIUBUYyAIbHOW pa0OThl TIPU pPEIICHHH Y4YeOHBIX 3aJad; MNPUHUMATH IIeNb
COBMECTHOM JEATEIbHOCTH, IIAHUPOBATh OPraHM3allMI0 COBMECTHOW pPaOOTHI,
pacnpenensiaTh BUIbI pabOT, JOrOBapHUBAThCS, OOCYKIATh MPOILECC W PE3yJbTar
paboTHI; 00001aTh MHEHUS HECKOJIBKHUX JIFOICH;



o y4acTBOBaTh B TpyHmoBbIX (opmax padboTel (0OCyxkaeHus, oOMeH
MHEHHUI, «MO3TOBbl€ LITYPMBI» WU HHBIE); BBINOJHATH CBOI 4YacTb PabOThl U
KOOPAMHUPOBATh CBOM JAECHCTBHUS C JIPYIMMM 4J€HAaMH KOMAaHIbl; OLIEHUBATh
KayeCTBO CBOEI0 BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUSAM, CHOPMYIHMPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

3) Yuueepcanvnuvie  pezynamuenvlie  Oelicmeus, — 0Oecnevugarom
Gopmuposanue cMbICIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU,

Camoopranusanus:

o COCTABJISTH IUIAH, AITOPUTM PELIECHUS 3a]1a4H, BBIOUPATh CIIOCO0
pELIeHUs ¢ YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN ¢ YUETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

o BJa/IeTh HaBBIKAMM IO3HABATEJIbHON pEQIIEKCUM KaK OCO3HaHMs
COBEpIIIAEMBIX JIEHCTBUN U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YyJIbTATOB; BIA/IETh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI Tpolecca U pPe3ysibTara pPElICHUS
MaTeMaTUYECKOM 3a7a4u;

o OPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH NMPHU PEUICHUH
3aJ]aul, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
JaHHBIX, HAWJEHHBIX OIINOOK, BBIABICHHBIX TPYAHOCTEH;

o OLIEHUBAaTh COOTBETCTBUE pPE3yJbTaTa LEIU U YCIOBHUSIM, OOBSICHSTH
IPUYUHBI JOCTIXKCHUS WM HEJTOCTHKEHUS Pe3yIbTaTOB EATEIHLHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBatTh MOHATUSMU: TOUKA, PSIMasi, IIIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX MPU PEIICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATHUSMU: NAPAVIETBHOCT U  IMEPIEHANKYJISIPHOCTh
MPSAMBIX U IIIOCKOCTEM.

KnaccudummpoBath B3auMHOE pacrojoKeHHWE MPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHSATUAMH: JBYTPaHHBINM yTOJ, TpaHU JIBYTPaHHOTO YIJia,
pedpo ABYTPaHHOTO yria; JUHEHHBIM Yrosl JBYTpPAaHHOIO yIjia; rpaaycHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHSATUSIMH: MHOTOTPAaHHUK, BBIMYKJIBIM M HEBBITYKIIbIN
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUJIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (NMpaMujia; MpuU3Ma,
MPSIMOYTOJIBHBIN TapaJijIeNIeTuIe 1, Kyo0).



KnaccudummpoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBAaHHS  JUIS
Kiaccuukanuy (BBIYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE Y HAKJIOHHBIE MPU3MBI, TapajuieIeIUuIebl).

OrneprpoBaTh NOHATUSAMHU: CEKYLIas INIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YSl METO/ CIIE/IOB.

CrpouTh cedeHHsI MHOTOTPAHHUKOB METOAOM  CJEAOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXy, COOKyY, CHU3Y.

PemaTte 3amaum Ha HaXOXKIEHHUE TEOMETPUUYECKUX BEIWYWH MO oOpasiam
WU aJlfOpUTMaM, MPUMEHSSE MU3BECTHBIE AaHAIIMTHUYECKHUE METOAbl MPHU PEIICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1ad HA BBIYMCICHUE PACCTOSHUM MEXKAY JBYMS
TOYKaMH, OT TOYKH JO TMPSMOW, OT TOYKH [JI0 TUIOCKOCTH, MEXIY
CKPEIIMUBAIOIIUMHUCS IPSIMBIMH.

Pemate 3amaum Ha HaXOXKJIEHUE TEOMETPUUECKUX BEIUYMH IO oOpasiam
WU aJTOpUTMaM, MPUMEHSS WU3BECTHBIE AHAIIMTHYECKUE METOAbl NMPU PEUICHUU
CTAaHJAPTHBIX ~MATEMATHYECKUX 3aJady HAa  BBIYMCJIEHUE YIJIOB  MEXKIY
CKpPEIIMBAIOIIUMUCS TMPAMBIMU, MEXKIYy MPSAMOA M IUJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMM, IByTPAHHBIX YIJIOB.

Boruucisate 00bEMBI M TUIONIAM TOBEPXHOCTEM MHOTOTPAaHHUKOB (IIPU3Ma,
nupamMpga) ¢ nOpuMeHeHueM GOpMyJl; BBIUMCIATH COOTHOIICHHUS MEXKIY
IJIONIA/ISIMU TTIOBEPXHOCTEHN, 00bEMaMu MOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUSIMU: CHUMMETPUS B MPOCTPAHCTBE, ILIEHTP, OCh U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIIOCKOCTh CHMMETPHUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAILUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO0 Ha YepTexax U
pPUCYHKAX.

[IpumeHsaTy TeoMeTpuueckue (akThl IJIsT PEHICHUs CTEPEeOMETPUUECKUX
3a/1a4, IPEAnoJaramilinX HECKOJIbKO IAroB PELICHUs], €CIU YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpumeHsaTs mpOCTEHIIME MPOrPaMMHBIE CPEACTBA M DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKW3HU, PACIIO3HABATh MPOSIBJIEHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJIy4eHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIMU3UPOBATh pealibHbIC
CUTyalldd W TPUMEHATh H3YYCHHBIC TOHATUS B IMPOIECCE IOUCKA PEIICHHUS
MaTeMaTU4eck CHOPMYJIMPOBAaHHON MpPoOJIeMbl, MOJEIUPOBATh PpEaJIbHbIC
CUTyallud Ha $S3bIKE TE€OMETPUM, WCCIEA0BATh TOCTPOEHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPUUYECKUX MOHITUI U TeOpeM, amnmapara ajareophl; pemarhb
MPaKTUYECKUE 3a7a4M, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIUYHH.
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11 KIIACC

OnepupoBaTh MOHATUSAMHU: LWIMHIPUYECKas IOBEPXHOCTb, 0Opa3yrolIe
WIMHAPUYECKON  MOBEPXHOCTH;  LWIMHAP;  KOHMYECKas  IOBEPXHOCTH,
oOpa3ymolre KOHNYECKON TOBEPXHOCTH, KOHYC; C(hepuyecKasi HOBEPXHOCTb.

Pacnio3znaBaTh Tena BpaleHus (IMIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI TIOJYUYEHUS TEJl BPALLICHUSI.

KnaccuduiupoBaTs B3aUMHOE pacnoioskeHue chephl U MI0CKOCTH.

OnepupoBarh NOHATHAMU: IAPOBOK CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; IIApOBOM CJIOM, OCHOBAHHE IIAPOBOrO CJIOSl, BBICOTA LIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnate 00BEMBI M IUIOIIAAM IOBEPXHOCTEH TEN  BpallleHHS,
T€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMyI.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHMK, BIMCAHHBII B cdepy WU
ONKCaHHBIM OKOJIO cdepbl; cdepa, BHOUCAHHAS B MHOTOTPAHHUK WM TEJNO
BpalllCHUS.

BbuncnsaTe COOTHOIIEHUST MEXAY IJIOLAASIMU OBEPXHOCTEN U 00BEMaMu
10JIOOHBIX TEJI.

N300paxaTh u3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATE  (BBIHOCHBIE) IUUIOCKHME YEPTEXH W3 PUCYHKOB MPOCTHIX
O00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHSI TEJl BPAIICHHUS.

W3BnekaTb, HMHTEPIPETUPOBATH W MPeoOpa3OBbIBATH HH(MOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBarh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbInonHATe [eHCTBUSL CIIOKEHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBaMU OHU 00JIa1at0T.

[TpuMeHsTH IpaBUIIO Napasieienunea.

OnepupoBarh MOHATHAMM: JEKAPTOBBI KOOPAHMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJ1yJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIANHATHI BEKTOPA, YTOJ MEXKIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB W NPOU3BEJAEHUE BEKTOpa Ha YHCIO, Yroll
MEXIY BEKTOpPAMH, CKAJISPHOE MPOMU3BEICHUE, PACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPABHEHUEM B JE€KaPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTy reoMerpuueckue (GakTbl [Js PELIEHUS CTEPEOMETPUUYECKUX
3a/lay, MpeAnoJaratonMxX HECKOJIbKO IAroB PEIIeHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme.

Pemate npocreiiline reoMeTpuYecKre 3aJadyd Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIWHATHOT'O METO/A.
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Pemare 3amaum Ha [0Ka3aTeNbCTBO MATEMATUYECKUX OTHOLIEHUW U
HAXOXKJIEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK aJifTOpUTMaM, IPUMEHSIS
M3BECTHBIE METO/IbI IIPH PEILICHUH CTaHAAPTHBIX MATEMATUYECKUX 3aa4.

[IpuMeHsATh mOpOCTEWIINE TPOTrpaMMHBIE CPEACTBA H  DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoIUTh MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE M
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJIy4eHHBIE 3HAHUS Ha IMPAKTUKE: aHAIM3UPOBATH PEAJIbHbBIC
CUTyallMd W NPUMEHATb W3YYECHHBIE IOHATHUS B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peaTbHbIC
CUTyallMH Ha S3bIKE TE€OMETPUHM, MWCCIENOBaTh IOCTPOCHHBIE MOJEIN C
VCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHIATHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

12



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposBbie)
n/n NpOrpamMmbl Bcero OﬁﬂTpom’HHe I%aKT“quKHe o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeb
1 Brenenue B ctepeoMeTputo 10 https://resh.edu.ru/
[IpsiMble U TIIOCKOCTH B HNPOCTPaHCTBE. 12 1 https://resh.edu.ru/
[TapamiensHOCTh IPSIMBIX U TIIIOCKOCTEH
3 HepHeHHHIfyMpHOCTL TPAMBIX H 12 https://resh.edu.ru/
MJI0CKOCTEN
4 VYTl MEXAY NPAMBIMU U TTIOCKOCTSIMU 10 1 https://resh.edu.ru/
5 MHOrorpaHHuKu 11 1 https://resh.edu.ru/
6 OOBEMBI MHOTOTPAHHHUKOB 9 1 https://resh.edu.ru/
7 [ToBTOpEHME: CeueHUsl, paCCTOSAHUS U YIJIbI 4 1 https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 ) 0
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l IpOrpaMMBbL Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
1 Tena BparmeHust 26 2 https://resh.edu.ru/
2 OOBEMBI Ten 10 1 https://resh.edu.ru/
3 BexTopbl ¥ KOOpMHATHI B IPOCTPAHCTBE 20 1 https://resh.edu.ru/
4 Hosroperte, 0606meHPUIe’ 12 1 https://resh.edu.ru/
cucreMaru3anuvs 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoandecTBo yacoB JIeKTPOHHbIE
°
Hara undgposbie
n/n Tema ypoka KonrTposbubie IIpakTuuyeckue
Bceero H3y4YeHHs] o00pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
OCHOBHbBIE TIOHATHS CTEPEOMETPUH: TOYKa,
psiMas, IIJI0CKOCTh, IIPOCTPAHCTBO.
P poCIp https://m.edsoo.ru/7f41al
[paBuia U300paXKeHUs Ha PUCYHKAX: 1 2¢
1300pakeHus IJIOCKOCTEM, MapauIeIbHbIX =
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsATHSA: TIEpECEKAIONIUECS IOCKOCTH, 1 https://m.edsoo.ru/7f41al
[EPECEKAIOIINECs MPsAMast U IIOCKOCTh 2c
[MousTHA: IEpeceKaroIuecs IOCKOCTH, 1 https://m.edsoo.ru/7f41al
MePECEKAIOIINECs MPsAMast U IIOCKOCTh 2c
3HAKOMCTBO ¢ MHOTOI'PaHHHUKAMHU,
P https://m.edsoo.ru/7f41al
n300pakeHre MHOTOIPaHHUKOB Ha 1 2¢
PHCYHKaX, Ha POEKIIMOHHBIX YePTEKaX -
HauanbHble cBeZicHUs 0 KyOe U MUpaMu/Ie, https://edso0.ru/2023/06/
uX pa3BEPTKU 1 Mojenu. CedeHus 1 14/vse-materialy-
MHOTOTPaHHHKOB biblioteki-czifrovogo-o/
HauanbHble cBeieHNS 0 Ky0Oe U ITUPAMUJIE,
. Y p https://m.edsoo.ru/7f41al
uX pa3BEPTKU 1 Mojeu. CedeHus 1 2¢
MHOTOTPaHHHKOB =
IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOEHUH
P https://m.edsoo.ru/7f41al
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U 1 2
CJIEICTBHS U3 HUX ==
[MTousiTHE 00 aKCHOMATUYECKOM TTOCTPOSHHUU 1 https://edso0.ru/2023/06/
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/

CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUS U3 HUX

14/vse-material y-

biblioteki-czifrovogo-o/

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

https://m.edsoo.ru/7f41al

9 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH H 2¢
CJICOCTBUA N3 HUX -
[Tonsatre 00 akCHOMATHYECKOM IIOCTPOEHUH
p https://m.edsoo.ru/7f41al
10 CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUU U 2¢
CJICOCTBUA N3 HUX -
BsaumMmHOe pacrionoxesue npsMbIX B
p p https://edso0.ru/2023/06/
MIPOCTPAHCTBE: MEPECEKAIOIIHECH, ;
11 pocTp p B 14/vse-materialy-
apajuielIbHbIE U CKPEILIUBAFOIINECS . ..
P pett B biblioteki-czifrovogo-o/
MpsIMbIE
[TapannenbHOCTh IPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: HapaljieibHbIE IPSIMbIE B https://edsoo.ru/metodich
[IPOCTPAHCTBE; MapaJICIbHOCTh TPEX eskie-materialy/
MIPSMBIX
TlapayuienbHOCTh OPAMBIX U ILIOCKOCTEN B )
P P . https://edsoo.ru/metodich
13 npoctpanctBe: [lapanienbHOCTh MpsAMOil 1 ) )
eskie-materialy/
IUIOCKOCTH
https://edsoo.ru/metodich
14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU . -
eskie videouroki/#
15 Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE
16 Vron Me oCThAHCTEE https://edsoo.ru/metodich
T'OJI MCXK IIPSIMBIMU B II HCTB . .
Ay ip pocth eskie-materialy/
17 [MapanienbHOCTh MIOCKOCTEH: https://edsoo.ru/metodich
napasuieNIbHbIe TUIOCKOCTH eskie videouroki/#
. . https://edsoo.ru/metodich
18 CaoiicTBa mapamienbHbIX MIIOCKOCTEN

eskie videouroki/#
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https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/

[Ipocreiime npocTpaHCTBEHHBIE PUTYPHI

https://edsoo.ru/metodich

19 : 0 - .
Ha [IOCKOUTH: TETPasip, Ky, eskie_videouroki/#
napaiesIeuIe,|
. https://m.edsoo.ru/7f41al
20 [Toctpoenue ceueHuii 2
. https://m.edsoo.ru/7f41al
21 [TocTpoenue ceueHuit 2c
KonTponbhas pabota no teme "lIpsmbie u .
https://edsoo.ru/metodich
22 IIJIOCKOCTH B IPOCTPAHCTBE. . .
o eskie-materialy/
[MapannenbHOCTh NPSMBIX M IIOCKOCTEH
I .
CPHCHUTIIPHOCTE HPAMOM 1 https://m.edsoo.ru/7f41al
23 TUTOCKOCTH: TIEPTIICHIUKYIISIPHBIE IPSIMBIC B 2¢
MPOCTPAHCTBE —
24 [MpsimMble mapanienbHbie 1 https://m.edsoo.ru/7f41al
HEePICHUKYIISPHBIC K IJIOCKOCTH 2c
o5 [IpsiMble apasienbHbIe U https://m.edsoo.ru/7f41al
NEePIEeHUKYIISPHBIE K TNIOCKOCTH 2c
26 [Mpu3HaK neprneHIuKyIIPHOCTH TPSMO 1 https://edsoo.ru/metodich
IIOCKOCTH eskie-materialy/
27 [Mpu3Hak neprneHIUKyIIPHOCTH TPSMOI 1 https://edsoo.ru/metodich
IIOCKOCTH eskie-materialy/
)8 Teopema o TIpsIMO¥ TEPIICHIUKYITAPHOI https://edsoo.ru/metodich
TUIOCKOCTH eskie-materialy/
29 Teopema o TIpsAMO¥t EPIICHIUKYITSPHO# https://edsoo.ru/metodich
IIOCKOCTH eskie-materialy/
30 Teopema o npsMoii ePIIEHANKYIIIPHOR https://edsoo.ru/metodich

IIIIOCKOCTH

eskie-materialy/
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https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/

31

[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

https://m.edsoo.ru/7f41al

OPSIMOI 10 TIOCKOCTH 7
[TeprieHAMKYIISIp U HAKJIOHHBIC: PACCTOSIHUE https://m.edsoo.ru/7f41al

32 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT 2¢
IPSIMOU JI0 TUIOCKOCTH
[TeprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE :

33 oT ﬁoqxj noynnzcmcm paCCTOSII)HI/Ie oT http_s://(-)_dsoo.ru/r_netodmh

y ’ eskie_videouroki/#
IPSIMOH JT0 TUIOCKOCTH
[TeprieHIUKYIISAP ¥ HAKIIOHHBIC: PACCTOSIHUE .
34 oT lioqmi[ z[oynnl(o)cxocm paCCTo;I;HHe oT https://e.dsoo.ru/metodlch
. ’ eskie_videouroki/#
OPSIMO#A 10 TIIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YTOJI MEXY IPSIMOM https://edsoo.ru/metodich
1 TJIOCKOCTHIO eskie_videouroki/#

36 JIByrpaHHbIi yroJ, TMHEHHBIA yTroJ https://edsoo.ru/metodich
JBYTPaHHOTO yTJja eskie_videouroki/#

37 JIByrpaHHBIi yroj, TMHEHHBIA yroJ https://edsoo.ru/metodich
JIBYTPaHHOTO yTJja eskie-materialy/
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM: https://m.edsoo.ru/7f41al

38 HPU3HAK TEePICHIUKYISIPHOCTH IBYX 2¢
TUTOCKOCTEH
[lepneHuKyYISIPHOCTB MIJIOCKOCTEM: .

39 HpESHaKH Hel})]HefIﬂHKyﬂﬂpHOCTH IBYX https:/ledsop'rU/metOdICh

. eskie-materialy/
TUTOCKOCTEH
[lepneHUKyISPHOCTD MIIIOCKOCTEM: https://m.edsoo.ru/7f41al

40 NPU3HAK TIEPIICHIUKYISPHOCTH IBYX 2
IUIOCKOCTEH

41 Teopema o TpEx nepneHAUKYIApax https://edsoo.ru/metodich
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie_videouroki/
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://edsoo.ru/metodicheskie-materialy/

eskie-materialy/

https://edsoo.ru/metodich

42 Teopema 0 TPEX MEPIIEHANKYISPaxX eskie-materialy/
) https://m.edsoo.ru/7f41al
43 Teopema o Tpéx nepHeHANKYIApax 2c
KonrponsHas pabora mo remam
42 "TlepneHAMKYJIIPHOCTD MPSIMBIX U https://edsoo.ru/metodich
wiockocTeil" u "VIibl MEXKAY NPSAMBIMU U eskie-materialy/
mIockocTsmMu"
[ToHsiTHE MHOTOTPAHHHKA, OCHOBHBIE
45 3JIEMEHTBI MHOTOTPAHHHUKA, BBIITYKJIBIC https://m.edsoo.ru/7f41al
HEBBIITYKJIbIE MHOTOTPaHHHUKH; Pa3BEPTKA 2c
MHOTOTpaHHHKA
ITpusma: N-yrojpHas MpU3Ma; TPaHd |
46 OCHOBAHUS TIPU3MBI; MIPSIMasi U HAKJIOHHAsS https://m.edsoo.ru/7f41al
IPU3MBI; OOKOBas M MOJIHAS [IOBEPXHOCTH 2c
PU3MBI
47 [Mapannenenurmen, NpsMOYTOIbHBINA https://edsoo.ru/metodich
napasuieJIeIuIe,] ¥ ero CBOWCTBA eskie-materialy/
[Tupamua: N-yroibHas MUPpaMKIa, TPAaHN |
48 OCHOBaHUE MTUPAMHU/IbI, OOKOBAs M MOJTHASI https://m.edsoo.ru/7f41al
MOBEPXHOCTh TTMPAMUIbI; IPABUIIbHAS 1 2c
yceu€HHas MMpaMu/ia
[TpaBuIbHBIC MHOTOTPAHHUKH: TTOHATHE
MPaBUIILHOTO MHOTOTPAHHUKA; ITPaBUIIbHAS https://edsoo.ru/metodich
49 npU3Ma U TpaBHIbHAS THPAMUIA;

NpaBUJIbHAS TPEYroJbHAas MUpaMUIa U
MPAaBUIIBHBIN TETpasdap; KyO

eskie-materialy/
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https://m.edsoo.ru/7f41a12c
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
https://edsoo.ru/metodicheskie-materialy/
https://edsoo.ru/metodicheskie-materialy/

50

IIpencrasnenue o MpaBUIBHBIX
MHOTOI'paHHHUKaX: OKTa3p, TOJEKa’ip U

https://m.edsoo.ru/7f41al

2C
MKOCadIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, MIPSIMOM, TUIOCKOCTH. https://edsoo.ru/metodich
o1 DNeMEHThl CUMMETPUU B IUpaMuax, i .
eskie-materialy/
napauieJienune1ax, MPaBUIbHBIX
MHOTOIpaHHHKaX
59 BbrurciieHue 31eMeHTOB MHOTOTPaHHUKOB! https://m.edsoo.ru/7f41al
pEOpa, muaroHaH, yribl 2c
[Tnomaas OOKOBOI MOBEPXHOCTH U IOJHOM
53 [IOBEPXHOCTH IPSAMOM IIPU3MBI, IIOIIAb https://edsoo.ru/metodich
OCHOBaHHUH, TeopemMa 0 OOKOBOI eskie-materialy/
MMOBEPXHOCTHU TPSMOM ITPU3MBI
[Tnomans OOKOBOI MOBEPXHOCTH U
54 MMOBEPXHOCTH IIPABUIILHOM TUPAMUJIBI, https://m.edsoo.ru/7f41al
TeopeMa O TIOoIaau OOKOBOM MOBEPXHOCTH 2c
YCEYEHHOU MUPAMHU/IBI
55 KonTtpomnbHast paborta 1o Teme
"MHororpaHHukun"
56 Homsmie o6 o6niMe gitps.//m.edsoo.ru/7f41al
57 O06BEM TUpaMuIbI
. https://m.edsoo.ru/7f41al
58 O0BEM TUpaMUIBI 2c
59 O0BEM mupamMuIsI
50 OGbéEM mapavisI https://m.edsoo.ru/7f41al

2c
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https://m.edsoo.ru/7f41a12c

https://edsoo.ru/metodich

61 O0nBé 1 ) .
HEM TPHIMBL eskie-materialy/
https://edsoo.ru/metodich
62 O0BEM npu3MBI 1 p i
eskie-materialy/
https://m.edsoo.ru/7f41al
63 O06BEM IPU3MBI 1 2
2c
64 KonrposbHas padora o teme "OO0bEMBI 1 https://edsoo.ru/metodich
MHOTOIPaHHHKOB" eskie-materialy/
IT , 0000
0BTOP€HI/I€ 00001enne CI/I(iTeMaTI/BaIII/I}I https://m.edsoo.ru/7f41al
65 snanuid. [loctpoeHue ceueHuit B 1 2¢
MHOTOTPaHHHKE -
[ToBTOpEeHHUE, 0000IEHNE CHCTEMATH3AIIHS
3HaHWi. BbIUnciieHue paccTOSIHUN: MEXITY
66 JBYMSI TOUKaMH, OT TOYKH 0 MPSMOH, OT 1
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIMBAOIIUMUCS TIPSIMBIMHU
https://edsoo.ru/metodich
67 HroroBas koHTpoNbHas paboTa 1 ) .
eskie-materialy/
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
. B :
SHAHMH. DRFUCICHHS YIIOB. MO https://m.edsoo.ru/7f41al
68 CKPEUIMBAIOIIUMHUCS TPSIMBIMU, MEKITY 1 2
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB, -
YTJI0B MEXAY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YJACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero Konrpounubie IlpakTuyeckue e — o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypcbl
1 [ToBTOpenue marepuana 3a 10 kiacc 1 https://m.edso0.ru/7f41al2c
) Cdepa u map: neHTp, paganyc, IMaMeTp; 1 https://m.edsoo.ru/7f41al2c
IUTOIIA/Ib TIOBEPXHOCTH CepbI
3 Cdepa u map: ueHTp, paanyc, 1uamerp; 1 https://m.edsoo.ru/7f41al2c
IUTOMIA (b IOBEPXHOCTH Cephl
4 Cdepa u map: 1eHTp, paganyc, JuameTp; 1 https://m.edsoo.ru/7f41al2c
TUTOIIA/Ib TIOBEPXHOCTH CephI
5 Cdepa u map: ueHTp, paanyc, 1uamerp; 1 https://m.edsoo.ru/7f41al2c
IUTOIIA/Ib TIOBEPXHOCTH CephI
BsaumMHuoe pacronokeHue chepsl 1 https://m.edsoo.ru/7f41al2c
6 IUTOCKOCTH; KacaTelbHask TNIOCKOCTh K 1
cdepe; miomaab chepsl
B3anmuoe pacrnosoxeHue chepsl u https://m.edsoo.ru/7f41al2c
7 IUIOCKOCTH; KacaTeJabHasl INIOCKOCTD K 1
cdepe; miomaab chepsl
g U3zobpaxenue chepsl, mapa Ha 1 https://m.edsoo.ru/7f41al2c
mockoct. CedeHus mapa
9 N3o0paxenue cdepsl, mapa Ha 1 https://m.edsoo.ru/7f41al2c
wiockoctu. CedeHus mapa
10 O06o001eHre MPOMICHHOTO MaTepuaia 1 https://m.edsoo.ru/7f41al2c
1 KonTtponbHas padora no teme «Tena 1 1 https://m.edsoo.ru/7f41al2c

BpaIuCHU»
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12

Hunuuapudeckast HOBEPXHOCTb,
00pa3yromue MUJIHHIPUICCKOM
MMOBEPXHOCTHU, OCh IMIITMHIPUICCKOMN
MTOBEPXHOCTH

https://m.edsoo.ru/7f41al2c

13

HI/IJII/IHI[pI/I‘-IeCKaﬂ IIOBCPXHOCTD,
00pa3yromue HUINHIPUIECKOM
MIOBEPXHOCTH, OCh IIMIMHAPUICCKOM
MOBEPXHOCTHU

https://m.edsoo.ru/7f41al2c

14

Humuaap: ocHoBaHUs M GOKOBast
MOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIOIAb OOKOBO# U TOJHOM MOBEPXHOCTH

https://m.edsoo.ru/7f41al2c

15

16

17

18

[uuHap: OCHOBaHMS U OOKOBast
MOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIOIAb OOKOBO# U TOJHOM MOBEPXHOCTH

N300paxeHne HUINHAPA HA TUIOCKOCTH.
PazeépTka unnunapa. CeyeHus: HUIMHAPA
(MTOCKOCTHI0, MapaIebHON UITH
MEePIEHANKYISIPHON OCH IMJIMH]IPA)
Konuyeckasi moBepXHOCTh, 00pazyrolue
KOHUYECKOW MOBEPXHOCTHU, OCh Y BEPILIMHA
KOHHUYECKOW MOBEPXHOCTHU

Konyc: ocHOBaHue u BepivHa,
o0pa3yrolias U oCh; IJIOa b OOKOBOW U
MIOJIHOM ITOBEPXHOCTHU

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

19

KoHnyc: ocHOBaHME U BEpPIINHA,
o0pasyromias 1 oCh; MIIOMAAb OOKOBOH U
ITOJIHOW ITOBEPXHOCTHU

https://m.edsoo.ru/7f41al2c

23


https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

20

YceuéHnblii KoHyc: 00pa3yronme u
BBICOTA; OCHOBaHHSI M OOKOBast
HIOBEPXHOCTh

https://m.edsoo.ru/7f41al2c

21

YceuéHnblii KoHyc: 00pa3yronye u
BBICOTA; OCHOBAHMS 1 OOKOBas
MOBEPXHOCTh

https://m.edsoo.ru/7f41al2c

22

N300pakeHre KOHyca Ha IJIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
(MII0CKOCTHI0, MapajljieIbHOM OCHOBAHMIO,
Y TJIOCKOCTBIO, MPOXOISIIEH Yepe3
BEPILUHY)

https://m.edsoo.ru/7f41al2c

23

24

KoMOuHamust Ten BparieHus u
MHOTOT'PAaHHUKOB

MHOrorpaHHHK, OTTMCAHHBIN OKOJIO
cthepsl; chepa, BOUCaHHAS B
MHOTOTPAaHHHK HJIM B TEJIO BPAIICHUS

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

25

MHoOrorpaHHuK, ONMCaHHBIN OKOJIO
cdepsl; chepa, BIMCaHHAas B
MHOT'OI'PAHHUK UJIM B TEJIO BPALICHUS

https://m.edsoo.ru/7f41al2c

26

27

28

29

30

KonTponbnas pabora no teme «Tena
BPALICHUS»

[Toustie 00 00péMe. OCHOBHEIE CBOMCTBA
00BEMOB Ten

O0béM HMIMHIpa, KOHyCa
OO0BEM IMIMHIpPa, KOHYCa

O0BEM nuIMHIpPa, KOHYCa

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c
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https://m.edsoo.ru/7f41al2c

31 O06bEéM mapa u miomaas cheps
32 OGbéM mmapa i mromas chepsr https://m.edsoo.ru/7f41al2c
33 OGbéM mmapa i mromas cheps! https://m.edsoo.ru/7f41al2c

[TooOHBIE TENa B MPOCTPAHCTBE. https://m.edsoo.ru/7f41al2c
34 CooTHo1IeHNs MEX 1y IUIOIAsIMU

NOBEpXHOCTEH, 00BEMaMU TTOJJOOHBIX Tel

[Togo6HBIE TEIa B IPOCTPAHCTBE. https://m.edsoo.ru/7f41al2c
35 COOTHOILIEHUS MEXTY IUIOMIAASIMU

MOBEPXHOCTEH, 00bEMAaMHU MTOI00HBIX TEN
36 KonrtponbHas padora o reme "OOBbeMbI https://m.edsoo.ru/7f41al2c

ten"
37 BekTop Ha IJIOCKOCTH U B TPOCTPAHCTBE https://m.eds00.ru/7f41al2c
38 CrnoxeHne ¥ BHIYUTaHHE BEKTOPOB https://m.eds00.ru/7f41al2c
39 CrnoxeHne 1 BIYUTAaHHE BEKTOPOB https://m.edso0.ru/7f41al2c
40 CroxeHHe ¥ BEIYUTAHUE BEKTOPOB https://m.edso0.ru/7f41al2c
41  YMHOeHHE BEKTODA HA THCIO https://m.edsoo.ru/7f41al2c

PaznosxeHue BekTopa 1mo Tpém https://m.edsoo.ru/7f41al2c
42 HEKOMIUTaHapHbIM BekTopam. [IpaBuiio

napaJieNenunea

Paznoxenne BekTOpa 1Mo TpéM https://m.edsoo.ru/7f41al2c
43 HEKOMILTaHAPHBIM BekTopam. [IpaBuiio

napauicjicnuicaa
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44

Pemenune 3amad, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUH C
BEKTOpPaMHU

https://m.edsoo.ru/7f41al2c

45

Pemenne 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

https://m.edsoo.ru/7f41al2c

46

47

48

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucTeMa KOOpPAUHAT B
npoctpanctBe. KoopauHatel BeKTOpa.
[Tpocreiimue 3agaun B KOOpAUHATAX

[IpsimoyronbHas cucTeMa KOOpPAUHAT B
npoctpanctBe. KoopauHaThel BEKTOpA.
[Tpocreiimue 3agaun B KOOpAUHATAX

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

49

[IpssMoyronbpHas cucTeMa KOOPAUHAT B
npoctpaHcTBe. KoopanHATHI BEKTOpA.
[Tpocreiimue 3anaun B KOOpAUHATaxX

https://m.edsoo.ru/7f41al2c

50

51

VYron mexny Bektopamu. CransipHoe
IIPOU3BE/IEHUE BEKTOPOB
VYron mexny Bekropamu. CKasipHOeE
IIPOU3BENIEHUE BEKTOPOB

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

52

Brluucnenue yrioB Mex1y NpsIMbIMUA U
IIJIOCKOCTSIMU

https://m.edsoo.ru/7f41al2c

53

54

Brranciaenue YIJIOB MEXAY IMPAMBIMU U
IIJIOCKOCTAMMU
KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/ IpU
pCHICHUH TCOMCTPUICCKHUX 3a1aYd

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c
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55

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
PELIEHUN T€OMETPUYECKUX 3a1a4

https://m.edsoo.ru/7f41al2c

56

57

58

59

KonTpomnpHas padota o Teme "BekTopsl 1
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpEeHME, 0000IICHUE U
cucreMaTu3anus 3HaHu. OCHOBHEIC
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHH

IToBTOpEHME, 0000IIICHUE 1
cuctemarusanus 3HaHui. OCHOBHbBIE
burypsl, QpaxTel, TEOPEMBI Kypca
TUIAHUMETPUH

[ToBTOpEHME, 0000IICHUE 1
cuctemarusanus 3HaHui. OCHOBHbBIE
burypsl, QpaxTel, TEOPEMBI Kypca
TUIAHUMETPUH

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c

60

[ToBTOpenue, o6o0IIEHNE 1
cucremaTtu3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

https://m.edsoo.ru/7f41al2c

61

[ToBTOpenue, o6odIIeHNE 1
cUCTEMAaTH3aIMA 3HaHU. 3agaun
TUTAHUMETPUH U METOJIbI UX PELICHHS

https://m.edsoo.ru/7f41al2c

62

63

[ToBTOpenue, o6odIIEHNE 1
cucTeMaTu3anys 3HaHuH. 3a1aun
MJIAHUMETPUH ¥ METOJIBI UX PEIICHUS

[ToBTOpeHnue, 06001IeHNE U
cUcTeMaTH3alus 3HaHUH. 3a1auu

https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c
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MJIAHUMCETPHUU U MCTOABI UX PCIICHHUA

[ToBTOpEeHME, 0600IICHUE U
cucreMarusanus 3HaHui. OCHOBHEBIE

https://m.edsoo.ru/7f41al2c

64 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEeOMETPUU
[ToBTOpeHue, 0600IIEHUE U https://m.edsoo.ru/7f41al2c
65 cucteMaTusauus 3HaHui. OCHOBHBIE 1
¢burypsl, ¢paxTsl, TEOpEMBI Kypca
CTEpEeOMETPUH
66 HroroBast kKoHTpoIbHAs paboTa 1 https://m.edso0.ru/7f41al2c
67 [ToBTOpeHue, 0600IIEHUE U 1 https://m.edsoo.ru/7f41al2c
CHUCTEMaTH3alus 3SHAaHUI
68 [ToBTOpeHue, 0600IIEHUE U 1 https://m.edsoo.ru/7f41al2c
cHUCTEMaTH3alus 3HAaHUI
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTtemaTuka: anreOpa u Hadajia MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
['eometpus, 10-11 xmaccel/ Atanacsa JI.C., byry3zoB B.®., Kagomiier C.b. u
npyrue, «3narenbctBo «IIpocsemenuey, 2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. MaremaTtuka: anrebpa ¥ Hayajlla MaTEMaTHYECKOTO aHaJIM3a,
reomerpusi. ['eomerpusi, 10-11 wmaccel/ Atanacan JI.C., BbyryzoB B.D.,
Kagomues C.b. u gpyrue, AxuuonepHoe obmectBo «M3naTenbeTBo
«IIpocsemenuey, 2023

2. 3uB b.I'. lunaktuyeckue Mmarepuansl. ['eomerpus. 10 kmacc.- M.:
[Ipocsemienue

3. 3uB B.I'. [unmaktnueckue marepuanbl. ['eomerpus. 11 kmacc.- M.:
[Ipocsemienune

4. 3uB b. T'., Meilinep B. M. 3agauun no reomerpuu. 7-11 kiaccel. -
Mockaa. [Ipocsenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI

https://resh.edu.ru/
www.school-collection.edu.ru
http://school-collection.edu.ru
http://wmolow.edu.ru
http://teacher.fio.ru
http://www.kokch.kts.ru/cdo/
http://mega.km.ru
http://www.rubricon.ru/
http://www.encyclopedia.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
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