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IMNOACHUTEJIBHASA 3AIINCKA

PaGouas nmporpamma y4e6HOro Kypca «l'eomerpus» 6a30BOro ypoBHsI ISl O0Y4YarOLIUXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOr0 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
Peanuzanmss  nporpaMMbl  o0eclieyMBaeT — OBJIQJICHHE  KIIIOYCBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX W MPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPHH B HANpPAaBJICHUHU JIMYHOCTHOTO PA3BHTUs OO0yJaromuxcs, GOpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JMCLUIUIMH.
Pa3zButne y oOydarolmuxcsi MpaBUIbHBIX IPEACTaBICHUI O CYIIHOCTH U IPOUCXOXKICHUH
TeOMETPUYECKUX aOCTpaKUWii, COOTHOIECHUH PEaTbHOTO U WICATBHOT0, XapaKTepe OTPaKCHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH W IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOrO MOJEIMPOBAaHMs B HAy4YHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTBYeT (OPMHUPOBAHHUIO HAyYHOI'O MHUPOBO33PEHUS YUAIMXCsS, a TakXke KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI aJalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTcss OAHMM W3 0a30BBIX TIPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCIMIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIeHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpblluUIeHUE, (GOopMHUpyeEMOe MpU H3yYEHUH OOYYaroIIMMHUCS HMOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
TreOMETPUYECKUX 3a/a4, YMEHHME BBIIBUIaThb W OMNPOBEPraTh THIOTE3bl HEMNOCPEICTBEHHO
UCTIOJB3YIOTCSl TIPU PpEIIeHUH 33j7ad eCTECTBEHHO-HAyYHOTro LUKJIAa, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTedbHOCTH 4YenoBeka. OpueHTalusi YeloBeKa BO BPEMEHU M INPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYIOBOM
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANTBHO BaKHBIX KAauyeCTB, MMOATOMY akKTyalbHa
3agada (OPMHUPOBAHUS y OOYYAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUSI — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJTOTOBKE K IPAKTHYECKON
JESITeIbHOCTH 110 MHOTUM HAIIPaBICHUSM.

Llenb ocBOEHHSI TpOrpaMMBbl yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUECHHS
— o0mieoOpazoBarenbHOE M OOIICKYJIBTYPHOE DPAa3BUTHUE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI U UCIIOIb30BAaHUS CUCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUHM U
JecTBUH, crienu(UUHBIX T€OMETPUH, BO3MOXKHOCTH YCIIELIHOTO IPOAOIDKEHHUs 00pa30BaHus MO
CHELHATBHOCTSM, HE CBA3aHHBIM C MPUKJIATHBIM UCIOJIb30BAaHUEM IT'€OMETPUU.



[IporpaMmma 1o reoMeTrpuu Ha 0a30BOM YpOBHE IMpeAHAa3HaueHa JUisl OOy4aromuxcs
CpeIHEH MIKOJIBI, HE HWCHIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyJHEHUN HA YpOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0ure MaTeMaTuYecKue yMEHHUs, CBA3aHHbIE CO Clelu(UKON reOMEeTpUH U HEOOXOAUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OoHu UMEIOT BO3MOXKHOCTh U3YYUTh T€OMETPHUIO
Oonee rIyOOKO, €M B JAIBHEUIIIEM BOSHHKHET HEOOXOIMMOCTh B TCOMETPUUYECKUX 3HAHMSIX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTuxkeHue e OCBOCHUS IPOrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «['eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJIacCax SIBIISIOTCS:

e (QopmupoBaHUE TMPEICTABICHUS O TEOMETPHUM KaK YacTU MHUPOBOH KYIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (QopmupoBaHWE TPEACTABICHUS O MHOTOTPAHHMKAX U TeJaxX BpalleHUS Kak o
BXHEHIIINX MAaTEMaTHYCCKUX MOJIENSIX, MIO3BOJISIONINX ONMUCHIBATh U U3y4aTh Pa3HbBIC
SBIICHUSI OKPY’KAIOILIET0 MUPA,

e (QopmupoBaHUE YMCHHs PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKH U TeJla BpaIlCHHUS,

® OBJAJICHWEC METOJaMH peIICHHWS 3a7ad Ha IOCTPOCHUS Ha H300paKeHUIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHHE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOTPAaHHUKAX H
TeNax BpalleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHUE AITOPUTMAMH PEIIeHHs OCHOBHBIX THUIIOB 3a7ay; (HOPMHUPOBAHHE YMEHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  pAcCYXACHHUS B  XOJ€  pElIeCHUsS
CTEPEOMETPUICCKUX 33J1a4 U 33]1a4 ¢ TPAKTHICCKUM COJICPKaHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIICAOBATEIHCKUX YMEHUH, KPUTUIHOCTH MBIITUICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS TCOMETPHUECKUX TIOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBHUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QOopMyIHpOBaTH WX Ha S3bIKE
TEOMETPHH U  CO3J[aBaTh TI'E€OMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis peIIeHUus NPaKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETHPOBATH U OIICHUBAThH MMOJYICHHBIE PE3YIIbTATHI.

OTnUYUTENBHON 0COOCHHOCTHIO MPOTPaAMMBI SIBISIETCS] BKIIOYEHHE B KYpC CTEPEOMETPUU
B Havaje ero M3y4eHWs 3ajad, peliacMblX Ha YpPOBHE WHTYUTHBHOTO IIO3HAHUSA, U
onpeAenéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJIHUPYET MPOTEKaHUE HWHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIIEeMYy U3yUSHHIO TIPEIMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHBHOMY METOAY OOYYCHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
JnesTeNIbHOCTH. Pa3BuTHE MNPOCTPaHCTBEHHBIX MPEACTaBICHUI Yy ydamuxcsi B Kypce
CTEPEOMETPHUU MPOBOTUTCS 32 CUET PEIIeHUs 3a/a4 Ha CO3JIJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OIMEPUPOBAaHWE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OTOPO Ha HATJSAHOCTh, & ONEPUPOBaHHE 00pPa30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPKaHNUS.



OcHOBHBIE  coaepkaTenbHble JHUHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOPJAMHATHI B IPOCTPAHCTBEY. POPMHUPOBAHUE JIOTHUECKUX YMEHUN paCIpeneisieTcs He TOIbKO
[0 COAEP)KATEeNIbHbIM JIMHUSM, HO M IO rojaM oOydeHHs Ha YpPOBHE CpEJHEro oOIuero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pacpeaeaEHHbIM M0 rofaM 00ydeHHsl, CTPYKTYPUPOBAHO TaKUM 00pazoMm,
YTOObl  OBJAJEHUE TIEOMETPUYECKMMHU MOHATUSAMHM M HaBbIKAMM  OCYIIECTBIISIOCH
IIOCJIEI0BATEIBHO U IIOCTYNATEJIBHO, C COOJIIOJICHHMEM IPUHIMIIA [TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJINCH B OOIIYIO0 CHCTEMY F€OMETPUUYECKUX MPECTaBICHUN 00yJaromuxcs,
pacuupsis U yrayouss e€, o0pa3ys IpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reomerpun orBoauTcs 2 yaca B Hegenmo B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JBa rojaa ooyuenus - 102 yaeOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
CKpelmuBawpIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIIPaBI€HHBIMM CTOPOHAMH; Yrojl MeEXJ1y MpSIMbIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TIockocTe. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYpPHI HA MIIOCKOCTU: TETPAdIP,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIUKYJISpPHbIE MpsSMblE B
IIPOCTPAHCTBE, INPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IUJIOCKOCTH, TEOpeMa O MpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YrOJd MEXKAY MHPSIMOM M IIOCKOCTBIO; ABYTPAHHBIN yro,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[TeprnieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIANKYISIPHOCTH ABYX IIOocKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yroapHas nmpusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
NUpaMujia, TPaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBask M MOJHAS MOBEPXHOCTh MNHPAMUIbL;
IpaBWIbHAsg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl MNpuU3Mbl W nupamuasl. [IpaBunbHble
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U MpaBUIbHBIN TeTpasap; KyO. Ilpencrasnenue
O TMPaBWIBHBIX MHOIOTPAaHHUKAaX: OKTadJp, JoAeKa’ap M ukocadap. CedeHHs Npu3Mbl H
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DOneMeHThl CUMMETPUH B IIMpaMuiax, napaieienurneiax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue 31€MeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GokoBoi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAAb OCHOBAHMW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeopeMa O Iulouiaau yceu€HHoW mnupamuabl. [loHsTHe 00 00BEME.
O0bEM UpaMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC

Tesa BpaleHus



[MunuHapuyeckass MOBEPXHOCTh, OOpa3ylolMe IMIMHIPUYECKOH MMOBEPXHOCTHU, OCh
WIMHAPUYECKON MOBEepXHOCTH. LIMauHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHMe M BeplIMHA, OOpa3yromas M OChb; IUIOMIAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaib chepsl.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KoMOuHammu Tenm BpamieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonsitue o0 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHpa, KoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauielbHO MW NEPHCHAMKYISIPHO OCH), CEYEHHUsI KOHyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHncTBe. Clo)KeHUe U BEIYUTAaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. [IpaBuio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[TpsimoyronbHasi cucTeMa KOOpPAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocreiimue
3aladyl B KOOpJAMWHATaX. YTrol MexAy BekTopamu. CKalgpHOE NpPOU3BEIEHHUE BEKTOPOB.
Berurcnenue yriioB MeXAy NMPSMBIMH H IUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTHKa
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMM OO0y4aromierocss Kak akKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOleayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMAMHU M HA3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHWEM K  MHpY, BKJIIOYas 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUAOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro odpasa >KU3HU, OTBETCTBEHHOT'O OTHOULIEHHS K CBOEMY 370POBBIO
(310poBOo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, pPeryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npodhecCuOHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHMIO H
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, MOHMMAHHEM BIMSHUS COIMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTaluel Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIs pelieHus 3a7iad B 00JIacTH OKpYXalolle cpeibl, MiIaHupOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak c(epsbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
WHAUBUAYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapakTEpU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OUCMBUAMU, — YHUBEPCATbHLIMU — Pe2yNsMUEHbIMU
oelicmeusimu.
1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).
Bba3zoBble Jioruyeckue eiicTBUS:
® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIIPHUHHUMATH, (POPMYIIHPOBATh W MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSX; MpeaiaraTb KPUTEPHH IS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, MPUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

® BBIOMpATH CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;

® CcaMOCTOATENHbHO (opMyaupoBaTh OOOOIIEHHS W  BBIBOALI IO  pe3yjabTaTaM
pOBEEHHOTO HAOTIOCHMS, UCCIEAOBAHNUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MPOTrHO3UPOBATH BO3SMOXKXHOC PA3BUTHC ITPOLICCCA, a TAKKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH AeUIUTHI UH(POPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OPMAIMIO, TMPEACTaBIAT, €€ B pasiuyHbX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY O0CYKAaeMOH TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCJICHHLBIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
OoOHapyKUBaTh pazIMuue U CXOJCTBO MO3UIMIL; B KOPPEKTHOH (hopme hopMynHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTABIATE PE3YJIbTAThI PCIICHUA 3aJa4r, SOKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOU paOOTHI
MpU  peImIeHWH YYEeOHBIX 3aj7ad;, MPUHUMATHh II€JIb COBMECTHOW JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensaTh BHIBI padoT,
JIOTOBApUBATHCA, OOCYXJIaTh TMpoOLleCC W pe3ylnbTaT paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B IPYNMOBBIX (hopmax paboTsl (00CyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
ITYPMBI» W WHBIE); BBINOJHATH CBOK YacTh pabOThl W KOOPJAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMH KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOJCHCTBHS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3amnus:

COCTaBJIATH IUIAH, AITOPUTM PELIEHU 3aJjauu, BBIOUPATh CIIOCO0 PEIIEHUs ¢ yU4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJAJeTh HaBbIKAMM I[I03HABATENBbHON peQIEKCHU KaKk OCO3HAHMS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HalIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OrniepupoBaTh NOHIATHSAMU: TOUKA, MPSIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUSMH: [ApPAJUICIbBHOCTh M MEPHEHIUKYISPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KrnaccudumupoBars B3auMHOE pacrofioKeHHUE MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTRE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIA Yroj, TpaHH MABYIPAHHOTO Yyria, pedpo
JBYTPAHHOI'O YTJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; rpagyCcHasi Mepa JBYTPaHHOIO yIJa.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBITYKJIBIH MHOTOTPAHHHK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS JUIsl  KiacCH(UKAIIUN
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TIPaBUJIbHBIE MHOTOTPAaHHUKH, TMPSMBIE |
HAKJIOHHBIE MPU3MBI, TapaJUICICIUIIEbI).

OrnepupoBaTh NOHATHSAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEUCHHH, HCTIONB3YSI METOJ CJICIOB.

CtpouTh CeUeHHs] MHOTOTPAaHHUKOB METOIOM CJIEJIOB, BBITIOJHSTH (BBIHOCHBIC) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH MO oOpaslnaMm WiId
ajqropuTMaM, TPHUMEHSS HW3BECTHBIE AHATMTHYECKHUE METOJIBl TPH PEIICHHH CTaHJIapTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IBYMS TOYKAMH, OT TOUYKH JIO
MPSIMO#, OT TOYKH JIO TIIOCKOCTH, MEKY CKPEIIUBAIOIITUMHUCS TTPSMBIMH.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O oOpaslnaMm WiIn
aIropuTMaM, NPUMEHSsE W3BECTHBIE AHAIUTHYECKHE METOAbl MPHU PEIICHUH CTaHIaPTHBIX
MaTeMaTHUYeCKUX 33/7a4 Ha BBIYHUCICHHE YTJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY
NPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIPU3Ma, MUPAMHUIA) C
npuMeHeHHeM (OpMYJ; BBIUMCISITh COOTHOIICHUS MEXIy IUIOMIAJSMH IOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATUSMH: CHMMETPUS B TPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIe CHUTyallud H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIOIB30BAHUEM T€OMETPUYCCKHX TOHATHH M TEOpEM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OmnepupoBatb MOHSITUSMU: UIHHpUYECKast MOBEPXHOCTb, oOpa3ymomue
UIMHIPUYECKON TTOBEPXHOCTH; IIIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yoine KOHUIeCKOn
MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdhepa U 1map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHsI.

KnaccudumupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATHSMHU: IMAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMU: MHOTOIPDAaHHHUK, BIUCAaHHBIA B cdepy M OMHCAHHBIN OKOJIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYHCnsATE COOTHOIIECHUS MEXKIYy IUIOMIANAMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N3o06paxarh u3yyaemble (UIYpbl OT PYKHM M C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa3oBhIBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCKUX (Urypax, MpeACcTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimonaaTe I[CflCTBHSI CJIOKCHUA BCKTOPOB, BLIYUTAHUA BCKTOPOB U YMHOXKCHUS BCKTOpA
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBaAMM OHHU 00JIaJaloT.

[TpuMeHsTh paBUIIO Napasieienunea.



OnepupoBaTh MOHATHSIMH: JIEKApPTOBHl KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOMAYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPAMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W MPOU3BEIACHNUE BEKTOPA HA YUCIIO, YOI MEXIYy BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB pPEHICHUs, €CIM yCIOBUS MPUMEHEHHs 3aJaHbl B SIBHOU
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TFCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM ajlropuT™MaM, MPUMEHSST W3BECTHBIC METOJbI MPH
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBoUTE TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJAEC U IKHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
c(hopMyIUpOBaHHON MPOOIEMBI, MOACIUPOBATH pPEalbHbIE CUTYallMd Ha S3BIKE T€OMETPHUH,
WCCJICZIOBATh TIOCTPOSHHBIC MOJEITU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpEM,
amnmapara aJreOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKHUX
BEJIMUKH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Konrpoabnbsie IIpakruyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
1 BBeznenue B crepeoMeTpuio 10 https://school.oblakoz.ru/materials/495928
[TpsiMble U MIIOCKOCTHU B
2 npoctpanctse. [lapamiensHOCTh 12 1 https://school.oblakoz.ru/materials/495928
IPSIMBIX U IJIOCKOCTEU
I1
3 epHeHHHIfyMpHOCTB MPAMBIX 12 https://school.oblakoz.ru/materials/495928
MJIOCKOCTEM
v
4 HIBE MEHLY TIPAMBIMIL H 10 1 https://school.oblakoz.ru/materials/495928
IJIOCKOCTSIMU
5 MHororpanHuKu 11 1 https://school.oblakoz.ru/materials/495928
6 OO0BEMBI MHOTOTPAaHHUKOB 9 https://school.oblakoz.ru/materials/495928
IT :
7 OBTOPCHHG: COTCHILL, pascrofmnt 4 1 https://school.oblakoz.ru/materials/495928
YTIIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME
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https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrposbnsie  IIpakrunyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoTshI
Tena BpameHus 12 https://school.oblakoz.ru/materials/495929
OOBEMEI TeT 5 1 https://school.oblakoz.ru/materials/495929
B .
CKTOPBI H KOODIUHATEL B 10 1 https://school.oblakoz.ru/materials/495929
MIPOCTPAHCTBE
I1 000 .
OBTOPEHHE, 00 memfe, 7 1 https://school.oblakoz.ru/materials/495929
CHCTEMAaTH3alUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME



https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

w/n Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

JIeKTPOHHBbIE HU(PPOBHIE

IIpakTHYeckue
o0pa3oBaTe/bHbIE PeCypChl

padoTshI

OCHOBHBIE MOHATHUS CTEPEOMETPUU:
TOYKa, IIpsiMast, INIOCKOCTh,
npoctpancTso. [IpaBuna
1300pakeHNs Ha PUCYHKAX:
1300pakeHus MIIOCKOCTEH,
napajiesIbHbIX MPSAMBIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

[TonsaTnsa: nepecekaromuecs

IIOCKOCTH, IIEPCCCKAIOIIUCCS
npsamMas U mI0CKOCTb

https://school.oblakoz.ru/materials/495928

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IEPECEKArOIIUECS
npsAMas ¥ II0CKOCTh

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHrue MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKITHOHHBIX
gepTeKax

https://school.oblakoz.ru/materials/495928

HauanbHble cBefieHus 0 KyOe u
nUpamuie, X pa3BEPTKU U MOJIEIH.
CeueHnss MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe u
NUpaMHIe, X Pa3BEPTKU U MOJEIIH.

https://school.oblakoz.ru/materials/495928
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CeueHust MHOTOIPaHHUKOB

10

11

12

13

[TonsATHe 06 akCHOMaTHYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS
U3 HUX

[TonsTre 06 akCHOMaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIICICTBUS
13 HUX

[Tonsatue 06 akCHOMATUYECKOM
IOCTPOCHUH CTCPCOMCTPHUM:
AKCHUOMBI CTCPCOMETPUHU U CIICACTBHA
U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IMOCTPOCHUH CTCPCOMCTPHUUN:
AKCHUOMBI CTEPCOMETPUHN U CICACTBUA
U3 HUX

BzaumHuoe PacCIoJIOKCHHUE IIPSAMBIX B
MPOCTPAHCTBE: IIEPECCKAIOIINECCH,
apaiiICJIbHBIC U CKPCITHBAOIIUCCA
IpsAMBIC

[TapamenpHOCTh IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
napajuiesIbHbIE NIPSIMBIE B
IIPOCTPAHCTBE; MAPAJIIEIBHOCTD TPEX
MPSIMBIX

[TapamiensHOCTh NPSIMBIX U

IIJIOCKOCTEM B IIPOCTPAHCTBE:!
[TapauienbHOCT IPSIMOU U

https://school.oblakoz.ru/materials/495928

https://school.oblakoz.ru/materials/495928



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

IIIIOCKOCTH

Vel ¢ COHaIIpaBJICHHBIMHU

14 https://school.oblakoz.ru/materials/495928
CTOpPOHAMHU
15 VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE
16 ¥/TO MENAY MPAMEIMIL 2 https://school.oblakoz.ru/materials/495928
MIPOCTPAHCTBE
17 [TapannenbHOCTh IIOCKOCTEMH:
napajieIbHbIe TUIOCKOCTH
18 CBofictea ru[apameHLHHX https://school.oblakoz.ru/materials/495928
IUIOCKOCTEH
[Ipocreiimme npocTpaHCTBEHHBIE
19 (GUrypHI Ha IIIOCKOCTH: TETPAdIP,
KyO, apaJuiesnenumnes
20 [TocTpoenue ceueHmit https://school.oblakoz.ru/materials/495928
21 Iloctpoenue ceuennii
KonTponbhas padbota no teme
99 "[IpsiMbl€ U TUIOCKOCTH B
npoctpancTse. [lapamiensHOCT
MPSIMBIX U MJIOCKOCTEN"
IlepnieH IUKYIAPHOCTD NPSMOU U
23 TUTOCKOCTH: TIEPTIICHTUKYIISIPHBIC
MpsIMBIE B IPOCTPAHCTBE
24 Ilpsvbie mapastebHBIe i https://school.oblakoz.ru/materials/495928
NEPIEHAUKYIISPHBIE K MJIOCKOCTH
o5 [IpsimMble mapaenbHble U
NEPIEHAUKYIISPHBIE K MJIOCKOCTH
26 [Ipu3Hak nepneHANKYISIPHOCTH https://school.oblakoz.ru/materials/495928
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IIPSIMOM U TUIOCKOCTHU

27

28

[Ipu3Hak nepneHuKyJISpHOCTH
IIPSIMOM U TNIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYISIPHOM MII0CKOCTH

29

Teopema o npsamon
MEPIEHANKYISIPHOMN NIJIOCKOCTH

30

31

32

Teopema o npsimoit
MEePIEHIUKYISIPHON TIJIOCKOCTH

HepneHnI/IKmep 1 HAaKJIOHHBIC!
PaCCTOAHUC OT TOYKH JO IIJIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ a0
IINIOCKOCTH

[lepnenauKynsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTostHue OT MPSAMOU 10
IIJIOCKOCTH

https://school.oblakoz.ru/materials/495928

33

[lepneHuKymnsp ¥ HAKIOHHBIE:
paccTosHUE OT TOYKH [0 MIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH

34

[IepneHquKymsp ¥ HAKJIOHHBIE:
paccTosHUE OT TOYKH [0 MJIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH

35

36

VYTIIBl B IPOCTPAHCTBE: YIOJ MEXIY
MPSIMOM M TUIOCKOCTBEO

JIByrpaHHBIN yIroJl, JUHEHHBIA Yroi

https://school.oblakoz.ru/materials/495928



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

JBYIPAaHHOTO yIJia

37

38

JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ
JBYTPAHHOTO yriia
[leprieHAMKYASAPHOCTD IIOCKOCTEM:
MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

39

IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:
MPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IIJIOCKOCTEN

40

[lepneHuKyISIpHOCTB MIJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

41
42

Teopema o TpEX NMeprneHAUKyIIpax

Teopema 0 TpEX neprneHANKyIIpax

https://school.oblakoz.ru/materials/495928

43

44

45

46

Teopema 0 TpEX neprneHANKYIIpax

KonTtponbHas pabora o Temam
"IlepnieH IMKYISIPHOCTD NPSAMBIX U
LAl

mockocTeil" u "YTibel Mexy
MPSIMBIMU U TUIOCKOCTAMH"

[TonsiTE MHOTOTpaHHUKA, OCHOBHbBIE
2JIEMEHTBHl MHOTOTPAaHHUKA,
BBIIYKJIBIE U HEBBIIYKJIbIE
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA

[Ipu3ma: n-yronbHas npu3ma; rpaHu
Y OCHOBAHUS NPU3MBL; IpAMas U
HaKJIOHHAsI IPU3MBbI; OOKOBast U
II0JIHAsl TOBEPXHOCTh IIPU3MBI

https://school.oblakoz.ru/materials/495928
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47

[Tapamtenenunen, NpsAMOyTOJIbHbII
napasuiesIenuIe]l 1 ero CBolcTBa

48

IInpamupa: N-yrojapHas NUpaMuaa,
rpadd 1 OCHOBAHUC ITUPAMUBI;
OOKOBast ¥ OJTHAsI TOBEPXHOCTh
nmupaMubl, IIpaBUJIbHaA 1 yceqéHHasl
nupaMuIa

49

[IpaBunbHBIE MHOTOTPAHHUKHU:
MOHSATHE TTPABUIILHOTO
MHOTOTPaHHUKA; PaBUIIbHAS
MpU3Ma U MpaBUIbHASA MUPAMU/IA;
MpaBWJIbHAS TPEYTOJIbHAS MUpaMUia
Y TIPAaBUJIBHBIN TETPadp; Kyo

https://school.oblakoz.ru/materials/495928

50

[Ipencrasnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

51

CuMMeTpus B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETpUU B IUPAMUJIAX,
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

https://school.oblakoz.ru/materials/495928

52

53

Briunciienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasiu,

YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
MIPU3MBI, TUIOLIaJb OCHOBAaHHM,
TeopeMa 0 OOKOBOH MOBEPXHOCTU

https://school.oblakoz.ru/materials/495928
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IIPSIMOM IIPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOBEPXHOCTHU ITPABUIILHOMN

54 MUPaMU/IbI, TEOpEMa O TJIOIIATU 1

OOKOBOI TTOBEPXHOCTH YCEUEHHOM

MU PAMH/TBI
55 'I'<OHTp0III>Ha$I pabota no Teme 1

MHuororpanHuku"
56 [Tonsitue 06 06bEMe 1
S7 O0BEM nupamMuIbI 1 https://school.oblakoz.ru/materials/495928
58 O0BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O0BEM TUpaMuIBI 1
61 OO0BEM TTPU3MBI 1 https://school.oblakoz.ru/materials/495928
62 O0BEM npu3MbI 1
63 OO0BEM TTPU3MBI 1
64 FOHTI}OJ‘ILH&H paboTa 1o Teme 1
O6bEMBI MHOTOI'PaHHUKOB"

IToBTOpenue, 06o0IIEHNE
65 CUCTEeMAaTH3allusl 3HAaHHH. 1

[Toctpoenue ceueHuii B

MHOTOTPaHHHUKE

[ToBTOpenue, o6o0IIEHNE

CUCTEeMAaTH3aIHsI 3HAHHA.
66 Brrunciienue pacCTOSHUM: MEXKIY 1

JIBYMsI TOUKaMH, OT TOUYKHU 110
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEK1Y CKPEIIMBAIOIIMMHUCS



https://school.oblakoz.ru/materials/495928
https://school.oblakoz.ru/materials/495928

MMpsAMBIMHA

67 HroroBas koHTpobHas paboTa

[ToBTOpenue, 0600IICHNE
cHUCTEMaTH3aIs 3HAHHH.
BerurcieHue yriioB: MexIy

68 CKPETUBAIOIIMUMHUCS TPSIMBIMH,
MEXTy TPSIMOH H IIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

JIeKTPOHHBbIE U(PPOBHIE

IIpakTHYeckue
o0pa3oBaTe/bHbIE PeCypPChl

padoTshI

Cdepa u map: ueHTp, paauyc,
JAMaMeTp; IUIOIA/b TTOBEPXHOCTH
cepsl

B3aumMHoe pacrionoxxeHue chepbl u
TUTOCKOCTH; KacaTebHast
TUIOCKOCTB K cepe; TIomaib
cepsl

N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

]_II/IJII/IHIIpI/I‘-IeCKaSI IMOBCPXHOCTD,
o0pa3yrolne UIMHIPHIECKOI
MOBEPXHOCTH, OCh

WINHAPUIECKOHN MOBEPXHOCTH

https://school.oblakoz.ru/materials/495929

https://school.oblakoz.ru/materials/495929

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakenue muimHaApa HA
IJTOCKOCTH. Pa3BépTka muuHapa.
Ceuenust nuuHApa (MIIOCKOCTHIO,
napajuienbHON UITH
MEePIECHIUKYIIPHON OCH LIUIUHPA)

Konnueckas noBEpXHOCTB,

https://school.oblakoz.ru/materials/495929
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o0pa3yrome KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIINHA,
o0pa3yrolas U 0Ch; IJIOIAIb
OOKOBOI U MOJIHOW MTOBEPXHOCTHU

https://school.oblakoz.ru/materials/495929

10

11

12

13

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MMOBEPXHOCTH

N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIOCKOCTBIO,
MapajieIbHON OCHOBAHMIO, U
IJIOCKOCTBIO, MPOXOISIICH Yepe3
BEPILUHY)

KOM6I/IH8.I_II/I$I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

MHoOrorpasHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIMcaHHAS B
MHOT'OTPaHHUK UJIU B TEJIO
BpalIeHUs

Ilonsarue 06 06bEMe. OCHOBHEIE
CBO¥icTBa 00BEMOB TEI

https://school.oblakoz.ru/materials/495929

14
15

O06bEM IUIHHIpa, KOHYyCa

O06BEM mapa u wiomaas cheps

https://school.oblakoz.ru/materials/495929

https://school.oblakoz.ru/materials/495929

16

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
COOTHOINICHUS MEXTY ILTOMIAISIMHI
MMOBEPXHOCTEH, 00bEMaMM



https://school.oblakoz.ru/materials/495929
https://school.oblakoz.ru/materials/495929
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HOI00HBIX Tell

17

18

KonTposbHas padoTa 1o Temam
"Tena Bpamenus" u "O0beMbl Ten"

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

https://school.oblakoz.ru/materials/495929

https://school.oblakoz.ru/materials/495929

19
20

CoXCHHE U BBIUNTAHHUE BCKTOPOB

VMHOXEHIE BCKTOpa Ha YHUCJIO

https://school.oblakoz.ru/materials/495929

https://school.oblakoz.ru/materials/495929

21

Pasnosxenne BekTopa 1o TpéM
HCKOMILIAaHAPHBIM BEKTOPaM.
[IpaBuio napannenenunena

22

23

24

25

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUII JEHUCTBUN €
BEKTOPaMH

[IpsimoyrosibHas cucrema
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3aga4uu B
KOOpJMHaTax

Yroa Mexay BEKTOpaMH.
CkansipHO€ IpOU3BeEIEHNE
BEKTOPOB

Brruncnenue yrioB MexIy
MPSIMBIMU U TUIOCKOCTSIMU

https://school.oblakoz.ru/materials/495929

https://school.oblakoz.ru/materials/495929

26

KoopanHaTHO-BEKTOPHBIN METOJ
IIPU PEIICHUH F€OMETPUUYECKHUX
3a1a4

https://school.oblakoz.ru/materials/495929

27

KonTponbhas pabota no teme
"BexTophl 1 KOOpAMHATHI B



https://school.oblakoz.ru/materials/495929
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npocrpaHcrae”

28

29

30

31

32

33

[ToBTOpEeHME, 0000IIEHNE U
CHCTeMaTHu3alus 3HaHUH.
OcHoBHBIE QUTYPBI, PAKTHI,
TEOPEMBI Kypca IIIaHUMETPUHN

[ToBTOpEeHME, 0000IIEHNE U
CUCTEMATHU3ALIMS 3HAHHH.
OcHoBHBIE QUTYPHI, PAKTHI,
TEOPEMBI Kypca IIaHUMETPUN

IToBTOpEeHME, 0000IIEHNE 1
cUcTeMAaTH3anus 3HAaHUH. 3a1aun
IJIAHUMETPUHU U METOJIBI X
perieHus

[ToBTOpEeHME, 0000IIEHNE U
cUcTeMAaTH3anus 3HAaHUH. 3a1aun
TUTAHUMETPUHU U METOJIbI UX
pelieHus

[ToBTOpeHue, 06001IeHNE 1
cUCTeMaTu3alis 3HAaHHH.
OcHoBHbIE QUTYpPBI, aKTHI,
TEOpEMBI Kypca CTepEOMETPUHI

Wrorosas koHTpoJsibHas paboTa

34

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u
npyrue, AkumonepHoe ooiectso «M3aatenbetBo «IIpocBenienne.
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

OPII o reomerpum.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

Tpenaxep "O0nako 3Hanuit". Matematuka. 10 kinacc. OOO "®uzukon J1ab"

Tpenaxep "O0nako 3Hanuii". Matematuka. 11 kiacc. OOO "®duszukon Jlad"



