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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIEHOIO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHWH,
IPEIbABISEMBIX K MAaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
PeaJ'II/I3aI_II/I$I IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIIEKYIBTYPHOT O, TMYHOCTHOTO M NTO3HABATEIBHOTO PA3BUTHSI TMYHOCTH OOYUAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOrOo Kypca TeoOMEeTpuU Ha YpPOBHE CpelHero oOliiero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JMYHOCTHOTO PAa3BUTH OO0ydaromuxcs, (OpMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYeOHBIX IUCHUIUIVH.
PazBuTte y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU
FeOMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEaIbHOTO U UICAlbHOTO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWUM W B TPAKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAyYHOIO MHUPOBO33PEHUS YUaIMXCs, a TakXke KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus siBisieTcss OOHMM W3 0a30BBIX TIPEIMETOB Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHUs, TaK KaK OOECIeYMBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W OIPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUH 3aj7ad eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsX JNesTeTbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH W IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTpaXKeHHs OKpYXKAIOIEro MHupa,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSAET pa3Hble BUAbI YUeOHOH U TPYyJ0BOM
NEeSITeTTHHOCTH, SIBISIETCS OJHUM W3 TPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMMOITOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIMUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IMOJTOTOBKE K MPAKTUYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIIPaBJICHUSM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOIb30BAaHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NeHcTBUH, CrieU(pUYHBIX TEOMETPUH, BO3SMOXHOCTH YCIIEUTHOTO IIPOI0JDKEHUsI 00pa30BaHuUs 110
CHEIHAILHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3Hau€Ha UIg OO0y4aroluXxcs
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpazoM, oOydarornuecss Ha 0a30BOM ypOBHE JOJKHBI OCBOWTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
Oosee riybOKO, €ci B JalbHEHUIIEM BOSHHUKHET HEOOXOJAMMOCTh B T€OMETPHUUECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeSTebHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTyphl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPaHHMKAX M TeJaX BpallleHUs Kak o
BXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHUE yMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHSTHUSMU O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 3324 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJbHBIX M TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKU ammapaT sl pelleHus NPaKTHKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJYYCHHBIC PE3yJIbTaTHI.

OTIMYHATETBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHBHOTO TIIO3HAHUS, U
omnpeneN€HHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TNPOTEKaHWE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pEIICHUs 3ajjad Ha CO3/laHue NMPOCTPAaHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOAMUTCA C
OTIOPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISTHOCTH,
MBICJIIEHHOTO U3MEHEHHS €r0 UCXOHOTO COACP KaHuUsI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukmn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



10 COACPXKATEIbHBIM JIMHUSM, HO M IO ToJaM OOyYeHHUs Ha YypPOBHE CpETHEro oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJQJICHUE TI'ECOMETPUYCCKHMMU TMOHATUSMH ¥  HaBBIKAMH  OCYIIECTBIISUIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENIbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacupsisi 1 yriayousis e€, o0pas3yst IpOYHbIe MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a JiBa roga oOyueHwus - 102 y4eOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH 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
cKpewmuBawIuecss npsamsie. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MNpSMbIMU B
npoctpancTBe.  I[lapannenbHOCTh  IUIOCKOCTEW:  MapajuledbHbIE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TIockocTe. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYpPHI HA MIIOCKOCTU: TETPAdIP,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, NPSMBbIE IAapaJUICIbHBIE W IEPHEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IUJIOCKOCTH, TEOpeMa O MpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJ MEXAY NPSIMOW M IUIOCKOCTHIO; JBYIPAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOrO yria. llepneHaukyisap M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[TeprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHasi npusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: N-yronpHas
NUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb INHPaMUJBbI;
IpaBWIbHAsg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl MNpuU3Mbl W nupamuasl. [IpaBunbHble
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMuJia; MpaBUiIbHAas TPEeyroibHasi MUpaMuia U IpaBWIbHBIN TeTpasap; kyO. [IpencraBnenue
O MPaBWIBHBIX MHOIOTPAaHHUKAaX: OKTadJp, JoAeKa’ap W ukocadap. CedeHns MNpusMbl U
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DneMEeHThl CUMMETPUU B TUpaMuJiaX, apasuieenurneiaX, paBmIbHbIX MHOTOTpaHHUKAX.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAAb OCHOBAHMW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [lnmomane OOKOBOI MOBEPXHOCTH U IMOBEPXHOCTU
MPaBWIBHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

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

11 KUIIACC

Tesa BpaleHus



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

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh 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; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aumuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

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

Kom0OuHanuu Tten BpalieHWs M MHOTOTPaHHMKOB. MHOTIOTpaHHMK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHpa, KoHyca. O0BEM
mapa v riomajs chepsl.

[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.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocTy U B pocTpaHcTBe. Cl0KeHNE U BBIYUTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHUEM MIPABUII JEHCTBUI C BEKTOPAMHU.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunarsl Bektopa. Ilpocreiimiue
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMU U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ MpU
pelIeHnH TeOMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTHKa
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOr0 OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOleayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (QYHKIMSIMHU ¥ Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKON MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBE/ICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPYy, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajauy, peHIeHUH, pacCyXJIeHUH; BOCIPUUMUYUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHHMS NIPUMEHATh MaTeMaTHYecKHe 3HaHUs B MHTepecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JEATEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npodhecCuOHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oyaymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pelIeHnU IPAKTHYECKUX 3a/1a4 MaTeMaTUYECKOM HallpaBIeHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMUYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
I100aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTaluel Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7ad B 00JIacTU OKpYXKarouleil cpespl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTHYecKOW HAyKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBISATh IPOCKTHYHDO M  HCCIENOBATEIbCKYI JEATENbHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapaKkTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
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 eiicTBUSA:
® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTHYCCKHUX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIPHHHMATH, (DOPMYJIIMPOBATh W MPEOOPA30BHIBATH CYXKJICHUS: YTBEPIUTEIIHHBIC H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSX; MpeaaraTb KPUTEPHH ISl BBISBIICHHS
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 AapPryMEHTAIMIO, MPHUBOJUTH 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 CAMOCTOSITEIHPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIECIOBaHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;

® CaMOCTOATENHbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
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 UHPOPMALIMY, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETa HA BONPOC 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, TPEACTaBIATE €€ B pa3iuyHbiX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

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

BOCIIPUHUMAThb 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 33]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYXKIaeMON TEMBbI, TPOOIIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCJICHHLBIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
OoOHapyKUBaTh pazIMuue U CXOJCTBO MO3ULHUI; B KOPPEKTHOH opme GopMyIHpoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

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

CoTpyaHunuecTBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHIWBHUIYAIbHOU PaOOTHI
MpU  pEIIeHWH YYEeOHBIX 3aj7ad; MPUHUMATH I1I€JIb COBMECTHOW JESATEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensaTh BHIBI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpOILECC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JIIOACH;

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, CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

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

COCTaBJIATH IJIaH, AITOPUTM PELICHU 3aJjauu, BBIOUPATh CIIOCO0 pelIeHus ¢ yU4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATENbHON pe(IEeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX PE3yNbTAaTOB; 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 PE3YJIBTATDBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOYKA, MPsIMasi, TNIOCKOCTb.

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

OnepupoBaTh MOHATUSMH: [ApPAJUICIbBHOCTh M MEPHEHIUKYISPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KrnaccuduiupoBars B3auMHOE pacloioKeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTRE.

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

OniepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPABUIILHBIN MHOTOTPAaHHUK.

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

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIUU
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TPaBUJIbHBIE MHOTOTPAaHHUKH, TIPSIMbIE U
HAKJIOHHBIE TIPU3MBI, TapalIeIeIUIIEeIbI).

OrnepupoBaTh NOHATHSAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEUCHHH, HCTIONB3YSI METOJ CJICIOB.

CTpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIETOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH MO oOpaslnaMm WiId
aqropuTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABl TMPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IBYMS TOYKAMH, OT TOUYKH JIO
MPSIMO#, OT TOYKH JI0 TIIOCKOCTH, MEKY CKPEIIUBAIOITUMUCS TTPSIMBIMHU.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O oOpaslnaMm WiIn
aNropuT™MaM, NPUMEHSs HW3BECTHBIE AHAIMTHUYECKHUE METOJbl MpPH PELIEHWHU CTaHJIAPTHBIX
MaTeMaTHUYeCKUX 33/7a4 Ha BBIYHUCICHHE YTJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY
MPSIMOM U TNIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTE MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuMeHeHHeM (OpMYJ; BBIUMCISITh COOTHOIICHUS MEXIy IUIOMIAJSMH IOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



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

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

[lpuMeHATh TreoMeTpuYeckue (akThl IS 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 peajbHbIe CHUTyallud H
OPUMEHATh M3YYCHHbIE TOHATHS B  IPOIECCE TMOMCKA  PEIICHHS  MaTeMaTHYECKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM FeOMETPUUIECKHIX
BEJTUYHH.

11 KJIACC

OmnepupoBatb MOHSITUSMU: UIHHpUYECKast MOBEPXHOCTb, oOpa3ymomue
WIMHIPUYECKON TTOBEPXHOCTH; IIUIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHHUECKON
MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena Bpamenus (IWJIMHIP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHsI.

KnaccudumupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CIIOS, BBICOTA MIAPOBOTO CIIOS; APOBOM CEKTOP.

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

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy M OMHCAHHBIM OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYHCHATE COOTHOIIECHUS MEXKIY IUIOMIANSIMHU MOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
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 CEYCHHS TEJ BPAICHUSI.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa3oBhIBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimonaaTe I[CflCTBHSI CJIOXKCHUA BCKTOPOB, BLIYUTAHUSA BCKTOPOB M YMHOKCHHA BCKTOPA
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBaAMM OHHU 00JIaJaloT.

[TpuMeHsTh paBUIIO Napasieienunea.



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPAMH, CKaJSIPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

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

Pemats mpocreiinye reoMeTpUuuecKre 3aa9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIrOPUTMaM, IPUMEHsISI U3BECTHBIE METOMBI TIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

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

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHATU3UPOBATH PEabHBIC CHUTYAIlUU U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEajbHbIE CHUTYaI[Md Ha S3bIKE TEOMETPHH,
WCCJICZIOBATh TIOCTPOSHHBIC MOJEITU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpEM,
amnmapara aJreOpsl;, peniaTh MPakTHISCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXKJICHHEM I€OMETPHUSCKHUX
BEJIMUKH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
https://resh.edu.ru
1 BBenenue B ctepeoMeTputo 10 https://www.yaklass.ru
https://education.yandex.ru
[IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. hitps://resh.edu.ru
2 [TapaJuieIbHOCTD TPSIMBIX | IIOCKOCTEH 12 1 https: /it yaklass.ru
https://education.yandex.ru
[lepneHUKyISIPHOCTD MPSAMBIX U https://resh.edu.
3 . 12 https://www.yaklass.ru
friockocTen https://education.yandex.ru
https://resh.edu.ru
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://www.yaklass.ru
https://education.yandex.ru
https://resh.edu.ru
5 MHororpanHuku 11 1 https://www.yaklass.ru
https://education.yandex.ru
https://resh.edu.ru
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://www.yaklass.ru
https://education.yandex.ru
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

11 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM mudpoBLIe
Ne n/m P Kontpoabnbie IIpakTuueckue (witcpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
https://resh.edu.ru
1 Tena BpamieHus 12 https://www.yaklass.ru
https://education.yandex.ru
https://resh.edu.ru
2 OOBEMEI TET 5 1 https://www.yaklass.ru
https://education.yandex.ru
https://resh.edu.ru
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://www.yaklass.ru
https://education.yandex.ru
4 [ToBTOpenue, 06061IeHNE, 7 1
CHCTEMATH3allHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTesibHbIE
padoTshI padoThI
pecypcsbl
[TousTHs: nepecexkaronmecs https://resh.edu.ru
1 IIJIOCKOCTH, IEPECEKAIOIINECS IIpsiMast 1 https://www.yaklass.ru
U IJIOCKOCTh https://education.yandex.ru
[lonsTHA: epecekaronecs
2 IJIOCKOCTH, NEPECEKAOIINECS TpsiMast 1
U IJIOCKOCTh
OCHOBHBIE TIOHATHSI CTEPEOMETPHU:
TOYKA, IpsiMasi, INIOCKOCTb,
https://resh.edu.ru
npocTtpancTBo. [IpaBuna uso0paskeHus
3 5 1 https://www.yaklass.ru
Ha PUCYHKaX: U300paKeHus .
pHCyH . p https://education.yandex.ru
MJIOCKOCTEM, MapaieNbHbIX MPSAMbBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
3HaKOMCTBO C MHOTOI'paHHHKaMHU,
4 n300pakeHre MHOTOTPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexkax
HavansHbie cBeieHus 0 Kyoe u https://resh.edu.ru
5 NUpPaMUJIE, UX PA3BEPTKU U MOJIEIIH. 1 https://www.yaklass.ru
CedeHus MHOTOIPaHHUKOB https://education.yandex.ru
5 HauanpHabie cBeneHus o kyoe u 1

MMAPAMUIE, UX PA3BEPTKU U MOJECIIH.



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

CeueHust MHOTOTPAaHHUKOB

[TonsiTre 06 akcHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

IMOCTPOCHUHU CTCPEOMETPUU: AKCUOMBI
CTEPCOMETPHH U CIICACTBUA U3 HUX

ITonsTHE 00 AKCHOMATHYECKOM

IMOCTPOCHHUH CTCPCOMCTPHUHN: aKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru

10

TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

11

B3anMHOE pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpeceKaroIuecs,
napajJieNIbHbIe U CKPEIINBAIOLINECs
HpsIMBIE

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru

12

[TapannenbHOCTh NPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!
napaijaCJIbHbIC ITPAMBIC B
MPOCTPAHCTBE; MAPAIIETBHOCTD TPEX
IPSMBIX

13

14

[TapanienbHOCTh TPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15

VYron Mexay nNpsIMbIMU B
IIPOCTPAHCTBE



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

VYros Mexay NpsMbIMU B

16
MIPOCTPAHCTBE
. https://resh.edu.ru
[TapannenbHOCTD MIOCKOCTEH:
17 https://www.yaklass.ru
MapaJUICIILHBIC IIOCKOCTH https://education.yandex.ru
18 CaoiicTBa napajyiebHBIX TUIOCKOCTEN
[Ipocrefinive mpocTpaHCTBEHHbBIE
19 burypsl Ha MIOCKOCTHU: TETPAIP, KYO,
napajuiesenunes
https://resh.edu.ru
20 [TocTpocuwne ceucHmit https://www.yaklass.ru
https://education.yandex.ru
21 [TocTpoenue ceueHuit
KonTtponpsHnast pabora o Teme
99 "[IpsiMbIe ¥ TIJIOCKOCTH B
npoctpanctse. [lapannenpHoCTh
IPSIMBIX U IIJIOCKOCTEN"
[lepnieHAMKYASAPHOCT MPSAMOUN U https://resh.edu.ru
23 TUTOCKOCTH: TIEPIICH UK YIS PHBIE https://www.yaklass.ru
IpAMBIE B IIPOCTPAHCTBE https://education.yandex.ru
24 [IpssmMble napayenbHble U
MEePIEHINKYIISIPHBIE K TTIOCKOCTH
o5 [Ipsimbie mapamiensHbIe U
MEPIICHIUKYISIPHBIC K TIIOCKOCTH
26 [Tpu3HaK EPICHIUKYIIPHOCTH
MPSIMOM U TITIOCKOCTHU
97 [Tpu3HaK EPIEHIUKYIIPHOCTH

MPSMON U TNIOCKOCTH



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

28

29

Teopema o npsimoit
MEPIECHINKYIISIPHOMN TIIOCKOCTH

Teopema o mpsiMoit
NEePIEeHIUKYISIPHON MII0CKOCTH

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru

30

Teopema o npsimoit
MEPIECHINKYIISIPHOMN TIOCKOCTH

31

32

33

[leprieHIUKYNSAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

HepHeHI[I/IKYHﬂp 1 HAaKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOfI J0 IINIOCKOCTH

HepHeHI[I/IKYHﬂp 1 HAaKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCcTodHHnC OT HpHMOﬁ J0 IIIIOCKOCTH

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru

34

[IepnieHauKyIsp U HAKIOHHBIE!
PAacCTOSIHHE OT TOYKH [0 IJIOCKOCTH,
pacCTosIHUE OT MPSAMOM 10 MIOCKOCTH

35

VYIbl B IPOCTPAHCTBE: YIOl MEXAY
IIPSAIMOM U INIOCKOCTBIO

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru

36

JIByrpaHHBIN yroJI, TMHEHHBIN yrom
JIBYTPaHHOI'O yrIJIa

37

38

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPaHHOI'O yTIJla
[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
IIPU3HAK MEPIIEHIUKYIAPHOCTH IBYX
IJIOCKOCTER

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

39

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
IPU3HAK NEPIEHAUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

40

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
HNPU3HAK HEPHEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41
42

Teopema o Tpéx nmepneHAUKYIIpax

Teopema o0 TpEX nepHEeHAUKYIApax

43

44

45

Teopema 0 TpEX nMepHEeHAUKYISIPax

KonTponbhas pabota nmo rTemam
"IlepneHIUKYISIPHOCTD MPAMBIX U
Al

miockocteil" u "Yriael Mexy
MPSMBIMH U TIJIOCKOCTSAMU"

Ilonstue MHOI'OrpaHHUKa, OCHOBHBIC
OJICMCHTBI MHOT'OTpaHHUKA, BBIITYKIIBIC
W HEBBIITYKJIBIC MHOT'OI'PAHHUKH,
pasBépTKa MHOT'OrpaHHUKaA

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IPU3MBI; IIpsiMas U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAS
MIOBEPXHOCTD MTPU3MBbI

47

[Tapannenenunen, NpsAMOYTOIbHBIN
napaJiesienune]] 1 ero CBOMCTBa

48

[Mupamuaa: N-yroapHasi nupaMuia,
IpaHd U OCHOBaHHE TTHPAMHU/IBL;
OO0KOBas 1 MOJIHAS TOBEPXHOCTh
MUPaMU/IbI; IPABIIIbHAS U yCEUEHHAS
nupamMuia

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

49

50

HpaBI/IJIBHBIe MHOI‘OI‘paHHI/IKI/I:
MOHSITHE TTPABUIIBHOTO
MHOTOTPaHHMKA; MPaBHJIbHAS TPHU3Ma
Y TIpaBHJIbHAS TTUPAMU/IA; IIPABUIbHAS
TpeyrojbHas MUpaMua U MPaBUIbHBIN
TeTpa’ap; Kyo

[TpencraBieHne o MpaBUIbHBIX
MHOTOTPaHHHMKAX: OKTad/Ip, T0JAeKadIp
U UKOCadIp.

51

52

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHSL OTHOCUTEIIBHO TOUKH,
MPSMOM, TIIOCKOCTH. DJIEMEHTBI
CHUMMETPHUH B TUpaMUIaX,
napajuiejenumneax, MpaBUiIbHbBIX
MHOTOT'PaHHHKAX

Briuucinenue piieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, TUaroHai,

YTJIbI

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru

53

[Tomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOM MPU3MBI,
IJI0IIaAb OCHOBAHHMM, TEOpEMa O
OOKOBOI TOBEPXHOCTH MPSMOM
MIPU3MBI

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MTPABUIILHOM MHUPAMHU/IBI,
Teopema O TUIoMAau OOKOBOM
IMOBEPXHOCTH YCEYEHHOW MUPAMUIBI

55

KonTponbhas pabota no teme
"MHororpaHHuku"



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

https://resh.edu.ru

56 ITonsTue 06 00BEME 1 https://www.yaklass.ru
https://education.yandex.ru
57 O0BEM TUpamMu bl 1
58 O06BEM nupamub1 1
59 O0BEM TUpamMu bl 1
60 O06BEM nupamMuIb1 1
61 O0BbEM TPU3MBI 1
62 O0BEM pu3MBI 1
63 O0BbEM TPU3MBI 1
64 KonTtponpsHast pabora o Teme 1
"O0BbEMBI MHOTOTPAaHHUKOB"
[ToBTopenue, 0600IEHNE
65 cucreMarusanus 3HaHuil. [loctpoenue 1
CE€YEHUI B MHOTOI'PAHHUKE
[ToBTOpenue, o6o0IIeHNE
cucreMaTHu3anus 3HaHui. Beruucnenue
66 pacCTOSTHU: Memn}: JIBYMSI TOUKAMH, 1
OT TOYKH JI0 TIPSIMOH, OT TOYKH JI0
TUTOCKOCTH, MEX]TY
CKPEIIMBAOIIUMUCS MPSMBIMH
67 Wrorosast KoHTpOJIbHAS paboTa 1
[ToBTrOpenue, 06001IEHNE
cucTeMaTH3anus 3HaHui. Beruucnenue
68 YTJIOB: MEXIY CKPELIMBAIOIIUMUCS 1

IPSIMBIMU, MEXKTY MIPSIMON U
IJIOCKOCTBIO, IBYIPAaHHBIX YIJIOB,
YIJI0B MEXAY TUIOCKOCTSIMHU



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

68



11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl

Cdepa u map: eHTp, paamyc, https://resh.edu.ru

1 JIMaMeTp; TUIOIA/lb TOBEPXHOCTH 1 https://www.yaklass.ru
cdepbl https://education.yandex.ru
B3anMHoe pacnionoxxenue cepbl u

2 IJIOCKOCTH; KacaTeabHas IJIOCKOCTh 1
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1
mockocT. CedeHus mapa
[unwaaprdeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1
MMOBEPXHOCTH, OCh IIMITHHIPHIECKOMN
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas
IMOBEPXHOCTH, 00PAa3yromiasi U OCh; https://resh.edu.u

5 P 5 ’ Iz yio . ’ 1 https://www.yaklass.ru
TUTOMIA OOKOBOH H TOTHOU https://education.yandex.ru
MMOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa. https://resh.edu.ru

6 Ceuenus nuuHIpa (MIIOCKOCTHIO, 1 https://www.yaklass.ru
napasieIbHON WIn https://education.yandex.ru
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)

7 KoHnnueckas noBepXHOCTB, 1



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

oOpa3yromnue KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas U 0Ch; IJIOMIA/Ib
OOKOBOM U MMOJIHOW MTOBEPXHOCTH

10

11

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

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTHI0, NapaIeIbHON
OCHOBAHMIO, U IJIOCKOCTHIO,
MIPOXOAIIEH Yepe3 BEPLINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPaHHUKOB

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsl; chepa, BMCaHHAs B
MHOT'OTPaHHUK MJIU B TEJIO BpalCHUS

13

14

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCcTBa 00BEMOB TEN

O0BEM LMIAMHIpPA, KOHYCA

15

OO6béM 1mapa ¥ miomaab chepol

16

17

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH TOTOOHBIX
Ten

KOHTpOJ'IIJHaH pa60Ta 110 TCMaM

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

"Tena Bpamenus" u "OO0beMbI TeT"

BGKTOP Ha IIJIOCKOCTHU U B

https://resh.edu.ru

18 https://www.yaklass.ru
MPOCTPAHCTBE https://education.yandex.ru
19 CnoxeHue U BRIYUTAHHUE BEKTOPOB
20 YMHOXEHHE BEeKTOpa Ha YHCIIO
Paznoxenue Bexkropa 1o tpém https://resh.edu.ru
21 HEKOMIUIAHAPHBIM BEKTOPAM. https://www.yaklass.ru
HpaBI/IJ'IO napajuieNenuIena https://education.yandex.ru
Pemenune 3ama4, CBSI3aHHBIX C
22 IIPUMEHEHHUEM IIPaBUII JEUCTBUM C
BEKTOpaMHU
[IpsiMoyronbHas cuctema KOOpAUHAT
B npoctpancTBe. KoopauHatel hitps://resh.edu.ru
23 . https://www.yaklass.ru
Bexropa. Hpocreiiume sajasu 5 https://education.yandex.ru
KOOpJIMHATAX
24 VYron mexay Bektopamu. CkansipHOE
MIPOU3BE/IEHNE BEKTOPOB
o5 Brruucnenue yrioB Mex 1y NpsMbIMUA
Y TIOCKOCTSIMU
26 KoopanHaTHO-BEKTOPHBIN METOI ITPU
pEIIeHNU TEOMETPUIECKUX 3a1au
KonTponbHas pabota mo teme
27 "BekTopsl 1 KOOpAMHATHI B
npocTpaHcTae”
[ToBTOpenue, 0600mEeHNE U
28 cucreMaTtu3anus 3HaHuil. OCHOBHbIE

¢burypsl, ¢pakThl, TEOPEMBI Kypca



https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://education.yandex.ru/

IIaHUMETPUHA

29

30

31

[ToBTOpEeHME, 0000IIEHNE U
cucrtemaTu3aius 3Hanui. OCHOBHEIC
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|. 3agaqu
MJITAHUMETPUHU ¥ METOJIBI UX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1

cUcTeMAaTH3alus 3HAaHUH. 3a1a4uun
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS

32

[ToBTOpenue, 0600IICHNE 1
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TCOPEMBI Kypca
CTepeOMETPUH

33

34

HroroBas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001IeHNE 1
crcTeMaTH3aIus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» Marematuka. ['eomerpust / Mepsnsik A.I'., Homuposckuii JI.A., [TonsikoB B.M.; mon
penakiueit [Togonsckoro B.E, O01mecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-T'PA®»; Axiimonepnoe obmiectBo «M31arenscTBo
«IIpocsemenue»

» Marematuka. ['eomerpus, 11 xmacc/ Mepamsix A.I'., Homuposckuit [.A., TTonoHckmii
B.B., SIxkup M.C.; nox penakuueii [lomonsckoro B.E., O0mecTBo ¢ orpaHU4eHHON
oTBeTCTBeHHOCTHIO M3narennsckuii ieHTp « BEHTAHA-I'PA®»; AknrioHepHOE 00IIeCTBO

«M3parenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru

https://www.yaklass.ru

https://education.yandex.ru



