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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, ¥ TPAJUIMN POCCHUIICKOrO 00Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00yCJIOBJIeHAa MPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX U MPEIMETHBIX pe3yJbTaToB
o0ydeHHs TeOMETpPUU B HANPABICHUU JIMYHOCTHOTO Pa3BUTHUA O0Oydaromuxcs, GopMUpOBaHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH T'PaMOTHOCTH, M3Y4YEHHS APYTrUX Y4eOHBIX IUCIMILIUH.
PasButne y oOydarommxcs MPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHUH
TeOMETPUYECKUX a0CTpaKUUii, COOTHOIECHUH PEabHOTO U HICATBHOT0, XapaKTepe OTPaKECHUs
MaTeMaTHUYeCKON HAayKOH SIBJICHUU U MPOILIECCOB PEATbHOIO0 MUPA, MECTE T€OMETPUH B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOTr0 MOJEIMPOBAHUS B HAYYHOM TIO3HAHMM M B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUTS afaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HA YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs, TaKk Kak OOECHedrBaeT BO3MOXKHOCTh M3YYEHHS KakK AMCIUIUIMH €CTeCTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM LEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJle peIIeHUs
reOMETPUYECKUX 3a/1a4, YMEHHME BBIIBUTaTb W OMNPOBEPrarh T'HIOTE3bl HEMNOCPEICTBEHHO
UCTIONB3YIOTCSl TIPU PEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OpUEeHTHPOBATHCS B IPOCTPAHCTBE MIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax NesaTeabHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
YCIOBHE  YCHENIHOTO TIO3HAHUSI W AKTUBHOTO  TPEoOpa3oBaHHs  JACWCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIUHAET pa3Hble BUAbI YUeOHOH U TPyJ0BOM
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KauyecTB, MOATOMY aKTyalbHa
3amada (GOPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKON
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llenb ocBOEHMSI MpOrpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— 00meo0pa3oBaTeIbHOE U OOMIEKYJbTYPHOE pa3BUTHE OOYYArONIMXCS UYepe3 OOecTreueHHe
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIELITHOTO MPOI0JDKEHHs 00pa30BaHus Mo
CHELUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIb30BaHUEM T'€OMETPHH.

[lporpamma 1o reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYCHA JUIS OOYYaIOIIHXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYHUTENBHBIX 3aTPYJAHEHHH Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum oOpa3oM, oOydaroiuecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTh



o0mye MaTeMaTHYeCKUEe YMEHHUs, CBSI3aHHbIE CO CIELU(UKON reoMeTpun U HEOOXOIUMBIE s
KHU3HH B COBpeMEHHOM oO1ecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
Oosee ri1yO0OKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUYECKUX 3HAHUSIX B
npodeCcCHOHATIBLHOM 1eATEIbHOCTH.

JlocTrkeHue el OCBOEHUS NIPOrpaMMbl 00€CIIeUNBACTCsl PELIEHUEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHBIMU 3aauaMi OCBOeHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOXHEHIINX MaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATH M U3y4aTh pa3Hble
SBJICHUSI OKPY’>KAIOLIET0 MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaThb Ha 4YepTeXkax, MOJENAX U B pEalbHOM MHUDE
MHOT'OI'paHHMKH U TeJla BpallleHHs;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yYMEHHs ONEPUPOBATb OCHOBHBIMHU IOHSTUSMH O MHOTOTPAHHUKAX U
TeJax BpallleHusl U UX OCHOBHBIMU CBOMCTBaMU;

® OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX TUIIOB 331a4; (OpMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM oOyuaromuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYallMsIX W IpU U3YYEHHM JPYTUX Y4eOHBIX IMpeIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QOopMynIHpoBaTh HX Ha S3bIKE
FeOMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJIEIH, MPUMEHATh OCBOEHHBIN
TFeOMETPUYECKU ammapaT JUIsl peleHus NpaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHUPOBATH U OLICHUBATH MOJTY4YEHHBIE PE3yJIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B Hayaje ero M3y4yeHus 3ajay, pellaeMblX Ha YpOBHE HHTYUTHUBHOIO T[IO3HaHUA, U
ornpeseN€HHBIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHUE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO TIPEIMETA.

[Ipenmourenue OTHAETCS HArJAJHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
NeSITeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalIuxXcs B  Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET pPeIlleHNUs 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpUpPOBaHUE IPOCTPAHCTBEHHbIMU oOpazamu. CoznaHue oOpas3a MPOBOIUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0Pa30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO CONEPIKaHNU.

OcHoBHBIE copepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «lIpsiMble U MJIOCKOCTU B MPOCTpaHCTBE», «Tena BpaiieHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». PDOpMUPOBAHKE JTOTHYECKUX YMEHUN pacrpeensieTcss He TOIbKO



10 COJEPXKATCIbHBIM JIMHHUSIM, HO WM IO ToJaM OOydYeHHsT Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOLIECE IPEIAMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 roaM 00yJIeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
9TOObI  OBJAJCHUE TICOMCTPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
MOCJICIOBATEIbHO U IOCTYMATEIbHO, C COOJIIOJICHHEM IMPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

PaGouas mporpamma copmMupoBaHa ¢ ydeToM paboueii mporpaMMbl BOCITUTAHHSI,

IIpru3BaHa 00ecneyuThb OOCTHKCHUC JIMYHOCTHBIX PE3YJIBTATOB:

- BKJTIOYAIOIIUX TOTOBHOCTh M CLIOCOOHOCTh O0YUYaOIMUXCA K CAMOPA3BUTHIO, JTUYHOCTHOMY
CaMOOTIPEJICIICHUIO U CAMOBOCITUTAHUIO B COOTBETCTBHH C OOIICUETIOBEYECKUMHU IICHHOCTSIMH,

- ¢hOpMHPOBAHHOCTh WX MOTHUBAIIMH K OOYYCHHUIO U IIEJICHANPABICHHON TTO3HABATEILHOM
JIeITEIIbHOCTH, CUCTEMbI 3HAYMMBIX COI[UAIBHBIX U MEKINYHOCTHBIX OTHOIICHHH, IICHHOCTHO-
CMBICJIOBBIX YCTaHOBOK;

- CIMIOCOOHOCTH CTABHTh IICJIM U CTPOUTH KU3HECHHBIC IIJIAHBI;

- TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEILHOM, TBOPUYECKON M OTBETCTBEHHOM €SI TEIIbHOCTH;
- HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMU, I€TbMHU MJIAJIIIETO BO3PacTa, B3POCIBIMU B
00pa3oBaTebHOM, 00LIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIE10BAaTEIbCKON, IPOEKTHOM U APYTUX
BHJIaX JICITCIbHOCTH;

- TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPA30BAHMIO, HA TIPOTSKCHUH
BCEH JKU3HU;

- CO3HATEJIbHOE OTHOIIIEHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIICITHOM
npodeccuoHanbHOM U OOIIIECTBEHHOH 1eATEeIHbHOCTH.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reomerpun orBoauTcs 2 daca B Henento B 10 kmacce u 1 yac B Henento B 11
KJ1acce, BCEro 3a JiBa roga ooyuenus - 102 yueOHBIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMeTpuu. Touka, npsimasi, III0CKOCTh, pocTpaHcTBO. IloHsATHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapayienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJulejbHble IPSMBbIE B IIPOCTPAHCTBE; IMAPAJUICIBHOCTh TPEX INPSIMBIX; I[1APaUICIBHOCTD
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IIOCKOCTEH:  mMapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX I1ockocTel. IIpocreiime npocTpaHCcTBEHHbIE (PUIYpBl HAa MJIOCKOCTU: TETPa’Ip,
KyO, mapajuieNenuIe; MoCTpOeHNE CEYCHUI.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsMOW NEpHEeHAUKYIAPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, HPOEKIMs (UIYpbl Ha IUIOCKOCTb.
[lepnieHAUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHCHAUKYIAPAX.

MHoOrorpaHHuKHu

[lonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAHHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKY; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yroapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MapajulesenuIe] U ero cBoicrtea. Ilupamuaa: n-yronpHas
nupamMpsia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOI'PAHHUKHU: TOHATHE NPABUIBHOTO MHOTIOIPDAHHMKA; NPABWIIbHAS MpPU3Ma U IIpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAsl TPEyroibHasi MUpaMKia U IPaBUIbHBIA TeTpasrap; kyO. [IpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
MUpPaMULBL.

CuMMeTpusi B NIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, HPSIMOM, IMJIOCKOCTH.
DneMEeHTbl CUMMETPUH B IMpaMuax, napauieienurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpaMUAbl, TeopeMa O IUloum@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU TO00OHBIX TEJL.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckass MOBEPXHOCTh, OOpa3ylolMe IMIMHIPUYECKOH MMOBEPXHOCTHU, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolile KOHUYECKOW IMOBEPXHOCTH, OCb W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOUaab MoBepxHOcTH cdepbl. B3aummuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

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

Kom0OuHanuu Tten BpalieHWs M MHOTOTPaHHMKOB. MHOIOTpaHHMK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ riomaab cepsl.

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

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHUEM IIPABUII JEMCTBUI C BEKTOpaMH.
[IpssmoyronbHas cucrema KoopauHaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. Ilpocreiimue
3a/layd B KOOpAMHAaTax. YTron Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ IpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBa, MPEICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMSIMHU U Ha3HAYECHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUMCKOMN Tpa)K1aHCKOW UACHTHYHOCTH, YBOKEHHS K MPOLIIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaT€MaTUKOB M POCCHMCKONW MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTMO)KEHUH B JPYTrUX HayKax, TEXHOJIOTHUX, chpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOCHHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUM, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUI0B UCKYCCTBaA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3m0poBoe mHTaHME, cOAaJTaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pEryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIO0US; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPHJIOKEHUSIMH,
YMEHHUEM COBEpILAaTh OCO3HAHHBIN BbIOOp Oyayiel npodeccu U peaar3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKONW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
100aTbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJieM; OpUEeHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKA M MaTeMaTU4YECKOW KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308ulx
KOZHUMUBHBIX NPOYECCO8 00YHarWuxcsa (0C8oeHue Memooo8 NO3HAHUSA OKPYHCAIowe20 Mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIy MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs MOHSATUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIATENIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIABIATH MaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JNAHHBIX, HAOJMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JieNlaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM (TIpsSIMBbIe
U OT TPOTHUBHOIO), BBICTPaUBaTh APryMEHTAlMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXK/IEHUS U BBIBOIBI;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTb  BONPOCHI  KAaK  MCCIENOBAaTEIbCKUM  MHCTPYMEHT  IO3HAHMS,
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOpEUHE, MPodIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHyecKoro oOBbeKTa, SBJIEHHs, Mpollecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOIIOJICHNS, UCCIIEOBAHMS, OLEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
PEe3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



MPOTrHO3UPOBATH BO3SMOXKXHOC PA3BUTHC ITPOLICCCA, a TAKKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3aa4H;

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

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

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 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMBbI, TPOOIIEMBI,
pCIHaeMOfI 3ala4i, BbICKA3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXXKACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Avajiora,
OOHapy)XKMBaTh pa3Inire ¥ CXOJCTBO MO3UINI; B KOPPEKTHOI Gopme hopMyInpoBarTh
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

MNPpEACTAaBIATL PE3YJIbTAaThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIBHOH pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJBKHX JIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHUS.

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

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX pe3yNbTaToOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

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

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUYKA, IPAMasi, INIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE paclo0KeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIbHBIM MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHHUKHU; TMPSAMBIE U
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METO/O0M CJIEJO0B, BBINOIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 1O o0pasuaMm WiId
QIropuT™MaM, TMPUMEHSS HU3BECTHHIE AHATUTHUYECKUE METOJbl MPHU PEUICHUH CTaHIapTHBIX
MaTE€MaTUYeCKUX 3a7a4 Ha BBIYUCICHUE PACCTOAHUN MEXAY ABYMS TOYKaMHU, OT TOUYKH JO
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEX1Y CKPELIMBAIOIIMMUCS IPSIMbBIMHU.

Pemarp 3amaun Ha HaxOXKACHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaMm WId
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTE€MaTUYECKUX 3a/1ady Ha BBIUMCIIECHUE YIJIOB MEXKY CKPEIIUBAIOUIUMUCA MPSMBIMHU, MEXIY
NPSIMOM M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuUMeHeHHeM (GOpMyJl; BBIUUCIATH COOTHOIIGHUS MEXIY IUIOWAAsIMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh TMOHATUSMH: CHMMETPUS B TPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX HHUTypax, MPEACTABICHHYIO HA YePTEkKaxX 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,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh PEalbHbIC CUTYAIlMHd U
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEUICHHS  MaTeMaTHYSCKH
chOopMyYITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh pPEATbHBIC CHTYyallUd Ha S3bIKEC T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniarh MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAX0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HUIMHpUYECKast TIOBEPXHOCTH, oOpazyrorniue
[WIAHIPAYECKON TIOBEPXHOCTH; IMJIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHYSCKON
MOBEPXHOCTH, KOHYC; CepruecKas TOBEPXHOCTb.

PacrniozHaBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; chepa, BIMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIllCHUS.

BbIUCHSTS COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TEJL

N300paxarh u3ydaemble (UTYpPHI OT PYKH M C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BBIMOmHATE (BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOoOPa30BBIBATE MHPOPMAITUIO O MTPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKECHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIIafoT.

[TpuMeHsTh IpaBUIIO Mapaielenue .



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATE BEKTOP 110 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pEIIeHUH CTAaHIaPTHBIX MaTEMATHYECKHX 3aJ1ad.

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

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh IMPOSIBICHUE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJIB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHHEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypchl
1 BBeJIcHHE B CTEPEOMETPHIO 10 Karanor (lesson.edu.ru)
5 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Katanor (lesson.edu.ru)
[TapamiensHOCTh NPSIMBIX U IIIOCKOCTEN
3 [leprieHAMKYAAPHOCTD NPAMBIX U 12 Katanor (lesson.edu.ru)
IIJIOCKOCTEN
4 VYrubl MeXAY MPSAMBIMU U IUIOCKOCTSMHU 10 1 Karanor (lesson.edu.ru)
5 MHOTOrpaHHUKH 11 1 Katanor (lesson.edu.ru)
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 Karanor (lesson.edu.ru)
7 IToBTOpEHME: CEUEHMUS, PACCTOSTHUS U YIJIbI 4 1 Karanor (lesson.edu.ru)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Tena BpameHus 12 Katanor (lesson.edu.ru)
2 O6BEMEI Ter 5 1 Katanor (lesson.edu.ru)
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 Karanor (lesson.edu.ru)
4 [ToBTOpeHME, 0000IIEHNE, 7 1 Katasor (lesson.edu.ru)
CUCTEeMaTHU3alus 3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
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