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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHEro oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIIIXCSL.

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 OOECIeYrBAaeT 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 MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUCHHS
— 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 obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
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:

— (QopmupoBaHuE TMpPEACTaBICHUS O TEOMETPUU KaK 4YacTH MHUPOBOM KyJIbTYpbl U
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

— (opMupoBaHHE TMPEICTABICHUS O MHOTOTPAaHHMKAX M TeJlax BpaIICHUS Kak o
BOXHEHIIINX MaTeMaTHYECKUX MOJENSAX, MO3BOJIIONIMX OMUCHIBATH U U3Yy4aTh Pa3HbIC SBICHUS
OKpPY’KaroIllero Mupa;

— (opMupoBaHHE yMEHHS paclo3HaBaTh Ha YepTEekKaxX, MOACNSIX U B PEaTbHOM MHUPE
MHOTOTPaHHUKH U T€JIa BPALICHMUS;

— OBJAJIEHHE METOJaMH pelleHMs] 3aJad Ha [OCTPOEHMSI Ha HU300pa)KeHMSIX
IPOCTPAHCTBEHHBIX (pUryp;

— (QopmupoBaHuE YMEHHS OINEPHUPOBATH OCHOBHBIMH TMOHATHUSAMU O MHOTOTpAaHHUKAX U
TeNax BpallleHUsl U UX OCHOBHBIMH CBOMCTBaMU;

— OBJAJICHUE aJITOpPUTMaMHU PEIICHUs OCHOBHBIX THIOB 33a1ay; (opMHpOBaHHE YMEHUs
IIPOBOAMTH HECIIOXKHBIE J0Ka3aTeJbHbIE PACCYX JCHUS B XOJ€ PEUICHHS] CTEPEOMETPUUYECKUX
3aJa4 ¥ 3a/1a4 ¢ MPAaKTUYECKUM COZCp KaHUEM;

— pa3BUTHE UHTEJUIEKTyaJlbHBIX M  TBOPYECKMX  CIOCOOHOCTEH  oOyuarommxcs,
MO3HABATENIbHOM aKTUBHOCTH, UCCIIEI0BATENICKUX YMEHUN, KPUTUUHOCTH MBIIIICHUS;

— (opMupoBaHue (YyHKIMOHAJIBHOW T'PAaMOTHOCTH, PENEBAHTHON TIeOMEeTpuu: yMEHHe
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaTbHBIX JKU3HEHHBIX CUTYAlUSX W MPH M3YYCHUH JPYTHX y4eOHBIX TPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEW, (hOpMyIHpOBaThb MX Ha S3bIKE N€OMETPUM M CO3/1aBaTh
reOMEeTpUYECKUe MOJETH, MPUMEHSATh OCBOEHHBI T€OMETPUYECKHH ammapaT Uis pelIeHHs
NPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, HHTEPIPETHUPOBATH M OLICHUBATH MOJTY4YE€HHBIE PE3yIbTaThl.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SBJISIETCSI BKIIOYEHHE B KypC CTEPEOMETPUN
B Hayaje ero M3y4yeHHUs 3ajad, pellaeMblX Ha YpOBHE HHTYUTHUBHOIO TIIO3HAaHUA, U
ornpeneN€HHbIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIMPYET TNPOTEKaHUE HHTYUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMYy U3yUEHHIO TIPEMETA.

[Ipenmourenue OTHAETCS HATJIAJHO-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 OINEpHpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OMOpO Ha HATJSAHOCTh, & ONEPUPOBAHKE 00Pa30M — B YCJIOBUSX OTBJICUYEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COEPIKAHNUS.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjmaccax:
«MHuororpanHukny, «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpamieHus», «Bektopsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUECKUX YMEHUN pacrpeensieTcsi He TOIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToxaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJQJICHUE TI'E€OMETPUYCCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENIbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATHICH B OOIIYI0 CHCTEMY Ir€OMETPUIECKIX MPEACTABICHUI 00yJarOIINXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE 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.

COJAEP/KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUHU U CIIE/ICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapaJIENbHbIE U
CKpeluBamomuecs npsaMble. IlapamienbHOCTh HpsAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJibHble TpsMblE B IPOCTPAHCTBE; MapaJlIeNIbHOCTh TPEX NPSIMbIX; MHapaieIbHOCTh
OpsIMOM M TUIOCKOCTH. YTIJIBI C COHAIpaBJIEHHBIMM CTOPOHAMH; Yrojd MEXJy NpPSMbIMH B
npoctpaHcTBe.  llapamienpHOCTH  IJIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. [Ipocreiime npocTpancTBEHHbIE (PUTYPBI Ha MIIOCKOCTH: TETPadIp,
KyO, mapajuiesienunesa; NoCTpOeHHE CEYEHUH.

[lepnieHAUKYNIApHOCTh TOPSIMOM M IUIOCKOCTU: NEPIEHIUKYISpHbIE TMpsSMble B
IIPOCTPAHCTBE, MpsAMbIE NapauleIbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPNEHIUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TPAMON MNEPHEHAUKYISIPHON
IUIOCKOCTH. YTJBl B MPOCTPAHCTBE: yroJl MEXAY MPSMOM M IIOCKOCTHIO; JABYTPAHHBIN yrod,
JUHEHHBINA yron AByrpaHHoro yria. [lepneHAuKymsp U HaKJIOHHBIE: PACCTOSIHME OT TOYKH IO
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, NPOEKIMS (UIyphl Ha IUIOCKOCTb.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOI'DAaHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas mpu3Ma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunen, NpsAMOYTroJIbHBIN Mapajuiesienunes U ero cpoiictBa. [lupamuaa: N-yronapHas
nUpaMua, TPaHU M OCHOBAaHUE NHUPAMUIbI, OOKOBas W TOJHAS MOBEPXHOCTh MHPAMUJIBL;
npaBuUjbHAsE W yceu€HHas MUpaMuja. OJIEMEHThl MNpu3Mbl M nupaMujbl. [IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHITHE NPAaBUJIBHOTO MHOIOIPAHHUKA; MPAaBWIbHAS MPU3Ma U NpaBUIIbHAsS
NUpaMuJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U MpaBUIbHBIN TeTpasap; KyO. [lpencrasnenue



O MPaBWIbHBIX MHOIOTPAaHHUKAaX: OKTadJp, JoAeKa’aAp M ukocadap. CedeHHs NOpU3Mbl U
MAPAMUBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM, IUIOCKOCTH.
DJIEMEHTBl CAMMETPHUH B IUpamMuaax, napauienenuneaax, IpaBuibHbIX MHOTOTPAHHUKAX.

Brruncnenue 37€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GoxoBoi
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTH NPSIMOM IPU3MBI, IUIOIIAJb OCHOBAaHHW, Teopema o
OOKOBOHM IMOBEPXHOCTH TpsSIMON Mpu3Mbl. [lnomane OGOKOBOH MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBWIBHON NMHUpaMUAbI, TeopeMa O Iulomiaau yceu€HHou nupamuabl. [lonstHe 006 00BEME.
O0bEM UpaMuIbl, MPU3MBIL.

[TonoOupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAIASMH TOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[wmHapudeckass MOBEPXHOCTh, 00pa3yloomue IMIMHAPUYECKON TOBEPXHOCTH, OCh
LWIMHAPUYECKON moBepXHOCTH. LIMauHIp: ocHOBaHUS U GOKOBask MOBEPXHOCTb, 0Opa3yrouas u
0Cb; IUIOIAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTh, 0Opa3yroliie KOHWYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHOcTH. KOHyc: OocHOBaHME M BepHIMHA, OOpa3yromas W OCh; IUIOMANb
OOKOBOW W TNOJHOM MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3yollue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIoU[aab MOBEpXHOCTU cdepbl. B3aumuoe
pacnojiokeHue cepbl U MII0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomaib chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka MIIMHApa U KOHYCA.

KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK, UJIH TEJIO0 BpalllEHUS.

[Tonsitue 00 oOBEMe. OcHOBHBIE cBOWcTBAa 00BbEMOB Teln. Teopema 00 o00BEME
IOpSMOYTOJIBHOTO Mapajuienenunena 1 ciaeactBus u3 He€. O0béM LmimHApa, KoHyca. OO0BEM
1apa u miomaab chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BEMaMHU TOO0HBIX TEJL.

Ceuenuss nMIMHIpa (MApajuielbHO W TMEPHEeHIUKYISIPHO OCH), CEYeHHUs KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOJAIIee Yepe3 BepIINHY), CEUeHHUS I1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MmII0CKOCTH U B IpocTpaHcTBe. CII0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PaznoxeHue BeKTOopa MO TpEM HEKOMIUIAHApHBIM BekTopaM. [IpaBuio
napajuienenunena. Pemenne 3amay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBHUI C BEKTOpaMHU.
IIpsmMoyronbHas cucrema KOOpAHMHAT B ImpocTpaHcTtBe. KoopamnHarel BekTopa. IIpocreimme
3aJa4d B KOOpAMHATax. Yroia Mexnay Bekropamu. CKalspHOe IpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpsIMBIMH M INIOCKOCTAMHU. KOOpaMHATHO-BEKTOPHBIA METOI IpU
pEIIEHNN TEOMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMBI ydeOHOTro mnpeamera «MaTtemaTuka
XapaKTEPUIYIOTCS:

I'pa:knanckoe BocnnuTaHue:

cOPMUPOBAHHOCTHIO  TPAKIAHCKOW TO3WIMH  OOydYalomerocss Kak AakTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOro OOIIECTBA, MPEJACTaBICHUEM O MAaTEeMaTHYECKHUX OCHOBaX
(GYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHUW, TPOLEAYp TpakTaHCKOro 0O0IIecTBa
(BBIOOpPHI, OMpOCHl M TIp.), YMEHHMEM B3aUMOJCUCTBOBaTh C COLMAIBHBIMA HMHCTUTYTaMHU B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUCM.

IlaTprnoTnyeckoe BOCIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKON Tpa)IaHCKOW MICHTHYHOCTH, YBAXKECHHS K MPOLLIOMY U
HACTOSIIIIEMY POCCHUHCKOW MaTeMAaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTIKEHHSIM POCCHUUCKHUX
MAaTEMaTUKOB U POCCHUUCKOM MaTEMAaTHYE€CKOM IIKOJbI, K MCIOJb30BAHUIO 3TUX JIOCTHKECHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAaHMEM  JYXOBHBIX IICHHOCTEH  pPOCCHIICKOTO  Hapona; C(HOPMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTUKEHUM HAyKH W JIeATENbHOCTHIO Y4YEHOr0; OCO3HAHMEM JIMYHOTO BKIaJa B IOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKJIIOUYAsi SCTETUKY MaTEeMaTUUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEIICHHI, PacCyXICHUN; BOCHPUMMYMBOCTHIO K MATEMAaTHYECKUM AacCIeKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHSI IPUMEHSATh MaTEMaTUYECKHE 3HAHUS B MHTEpPECcax 30pPOBOTO
u Oe3omacHoro oOpas3a >XW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO (370pPOBOE
MUTaHUe, cOANIAaHCUPOBAHHBIN PEXXUM 3aHITUNA U OTABIXA, pPeryispHas Quandeckas aKTUBHOCTD);
(bU3MYECKOTO COBEPILIEHCTBOBAHUS, MIPU 3aHATHUSAX CIIOPTUBHO-0310POBUTEIBHON AESITETFHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOTIOOWS;, HHTEPECOM K Pa3JIMYHBIM
chepam npodeccHOHANBHON NEATENHOCTH, CBSI3aHHBIM C MaTEMaTUKONH U e€ TPHUIIOKEHUSIMHU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BhIOOp Oymymiel mpodeccuu W peann3oBBIBATH COOCTBEHHBIC
KU3HCHHBIC TIJIAHBI, TOTOBHOCTHIO W CIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO W
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKOM HAIPaBJIE€HHOCTH.

IKoJ0rn4ecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTBIO JKOJOTUUECKOW KYJIBTYPhl, TOHUMAHUEM BIHUSHUSA COIHMAIBHO-
SKOHOMUYECKHUX TIPOIECCOB HAa COCTOSHHE TPUPOJHON M COIMAIBHOM CpEIbl, OCO3HAHHUEM
rI100aTBFHOTO XapaKkTepa KOJIOTHIECKUX MpoOIeM; OpUeHTAIe Ha TPUMEHEHHE MaTeMaTHIeCKIX
3HAHUU 7Sl pelIeHHs 337a9 B 00JIACTH OKPYKaIOIIEH cpeibl, TUIAaHUPOBAHUS MMOCTYIKOB M OIICHKU
MX BO3MOKHBIX MOCIEICTBUH ISl OKPYKAIOLIEH CPEIbI.

IleHHOCTH HAYYHOT0 MO3HAHUSA:



C()OPMHUPOBAHHOCTBIO  MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTH HAyKH M OOIIECTBEHHOM NPaKTHKH, MOHMMAaHUEM MaTeMaTHYeCKOH HayKdh Kak chepsl
YeJI0BEYECKON NIeATEIbHOCTH, ITAloB €€ pa3BUTUS U 3HAUMMOCTH Ul Pa3BUTHUS LIMBUIN3ALUY;
OBJIAZICHUEM SI3BIKOM MAaTEMATUKH MU MaTEMaTHYECKON KyJIbTYpOW KaK CPEICTBOM IO3HAHMS MUDA;
TOTOBHOCTBIO OCYILECTBIISTh IIPOCKTHYIO U MCCIIEN0BATENbCKYIO IEATEIbHOCTD HHANBUAYAIBHO U B
rpymnrme.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3yabTaThl OCBOCHUS MpOrpamMmbl yueOHoro mpeamera «MaTemaTuka
XapaKTepu3ylOTCsd  OBIAJCHUEM  YHUBEPCAIbHBIMU no3naeamenbHuIMU oeticmeusmu,
VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — De2VAAMUGHbIMU
OelicmseusmMu.

1) Vuueepcanvnvie nosnasamenwvhvle Oeticmeus, obecnewusarom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 odyuaowuxcs (0ceoenue Memooo8 NOZHAHUS OKPYHCAIOUe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHut pabomams ¢ ungopmayuel).

Ba3zoBble joruyeckue aeiicTBus:

— BBUBISITh M XapaKTEpHU30BaTh CYHIECTBEHHBbIC NPU3HAKH MaTEeMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXIy MOHATUSAMU; (OPMYIUPOBATH OINpEIeICHHs OHATUI; YCTaHABIUBATD
CYLIECTBEHHBI MPU3HAK KIAcCHU(UKALMU, OCHOBAHUSA A OOOOIIEHUS M CPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

— BOCHPHHHMATH, (OPMYJIUPOBATH M MPEOOPA30BBIBATh CYXKJICHUS: YTBEPAUTEIbHBIC U
OTpHIATENIbHBIC, SIMHIYHBIC, YaCTHBIC U OOIIIKE; YCIIOBHBIC,

— BBISBIISTh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTUBOpEYHsS B (pakTax,
JAHHBIX, HAOJTFOICHUSAX M YTBEPXKICHUSX; TIpeIaraTh KPUTCPUH JIJISI BBISIBJICHHS 3aKOHOMEPHOCTEH
U IPOTHUBOPEYUHIA;

— JlenaTh BBIBOJBI C HCIONB30BAHHMEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUeHHUH 10 aHAIOTUH;

— MPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUM (TIpSMbIE U
OT TPOTHUBHOTO), BBICTPAUBATh AapPTyMEHTAIMIO, TMPUBOAWTH TPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHSI U BHIBOJIBI;

— BBIOMpaTh croco0 pemeHuss ydyeOHOM 3amaud (CpaBHUBaTh HECKOJBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASIINN C YIETOM CAaMOCTOSITENIFHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1eHCTBUS:

— WCTOJB30BATh BOMPOCH KaK MCCIIEOBATEIILCKAN HHCTPYMEHT IMO3HAHUS; (hOPMYITHPOBATH
BOTIPOCHI, (UKCUPYIOIIHE TPOTHBOpEYHE, IPOOJIeMy, YCTaHABIUBAaTh HCKOMOE H JaHHOE,
(GhopMHUPOBATh TUTNOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

— MPOBOJUTH CAMOCTOSTENHHO CIUIAHWPOBAHHBIM  OKCIIEPUMEHT, HCCIEIOBaHHE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, MPOIECCa, BBISIBICHUIO
3aBUCHMOCTEHN MEXIy 00BEKTaMU, SIBICHUSIMH, TIPOIIECCAMU;

— €aMOCTOSITENbHO (HOPMYIHPOBATH 00OOIIEHUS U BBIBOJBI 110 Pe3yJbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUs, UCCIIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTh TOJTYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011ICHMI;



— IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIABUIATh IIPEAINIOJIOKEHHS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ nundopmanmeii:

— BBIIBIIATH IeUIUTH HHPOPMALIUHU, JaHHBIX, HEOOXOJUMBIX JJIs1 OTBETA Ha BOMPOC M IS
pellIeHns 3a/1a4H;

— BbIOMpaTh WHGOPMAIMIO M3 HCTOYHMKOB pAa3IMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHCTEMAaTU3MpOBAaTh W  HMHTEPHPETHPOBATH HWHPOPMALMIO  PAa3JIMYHBIX BUIAOB U  (HopM
IIPE/ICTaBICHMUS;

— CTPYKTYpUpOBaTh  HMH(OpMAIMIO, HOpPEACTaBIATbh €€ B pasauuHbIX  (opmax,
WUTIOCTPUPOBATH IpaUuecKu;

— OLIEHUBaThb HAA&KHOCTh HHGPOpPMALMM IO  CAMOCTOSITENbHO  CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvhvle KOMMYHUKAMUEHbBLE Oelicmeéusl, 00ecneuusarom c@hopmuposanHoCcmsy

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menue:

— BOCHPUHMMATHh M (POPMYIMPOBATh CYKJIEHUS B COOTBETCTBUM C YCIOBUSMU U LEIIMHU
OOIIeHUs; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX W INHCHMEHHBIX
TEKCTax, 1aBaTh NOSICHEHNUS 110 X0y PEIICHU 3a1a4l, KOMMEHTUPOBATh NIOJyYEHHBINH PE3YIIbTaT;

— B X0Jie O0CYXJeHHs 3aJlaBaTb BOIIPOCHI MO CYLIECTBY OOCYXIaeMOW TEMbl, MPOOIEMBI,
pelaeMoil 3ajaud, BBICKA3bIBATh MJIEW, HALCJICHHBIE HA IIOUCK PEUICHMsS; COIOCTaBJIATh CBOU
CYXKJEHHUS C CYXIECHUSIMH JPYTUX YYaCTHHMKOB JMaNora, OOHapyXHBaThb DPa3M4he M CXOJACTBO
MO3ULMI; B KOPPEKTHOU (hopme (HOopMyIHpoBaTh pa3HOIIACHsl, CBOU BO3PaKEHUS;

— TMPEACTaBIATh PE3yNbTAaThl pEIIeHUs 3aJauyM, IKCIEPUMEHTAa, MCCIENO0BaHUs, MPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (OpMAaT BBICTYIJICHUS C YYETOM 3a/lay MPE3eHTAlUd U 0COOEHHOCTEN
ayJTUTOPHUH.

CoTpyaHnuecTBo:

— TOHHMMAaTh U UCIOJb30BATH NMPEUMYIIECTBA KOMAHIHONW M MHIUBHUAYaJIbHON pabOTHI ImpU
pemieHMM y4eOHBIX 3aJay; MPUHUMATh [€Jdb COBMECTHOM JI€ATENbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM paboThl, pacrnpeneisTb BHIBI paboT, JOroBapUBATHCS, OOCYXIATbh
MPOIIeCC U pe3yabTaT padOThl; 0000IIATh MHEHHUS HECKOJIBKUX JIIOJICH;

— y4acTBOBaTh B TPYMIOBBIX Qopmax paboThl (00CyXkaeHUsS, OOMEH MHEHH, «MO3rOBbIE
HITYPMbI» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJIMHUPOBATH CBOU JIEHCTBUS C JPYTUMHU
YjieHaMX KOMAaH[bl; OLIEHMBATh KAauyeCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT IO KPUTEPHUSIM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACUCTBHSL.

— 3) Vuusepcanvuvie pecynamuensie oeticmaust, 0b6ecneuusarom Gopmuposanue cCmvlcio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranuszauus:

— COCTaBJIATH IUIAH, AJITOPUTM PELLECHHs 3a]1au, BBIOMpATh CIIOCO0 PEIIeHUs C yUETOM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHTHI peUICHHUH ¢ yu€TOM HOBOM HH(DOpMaLINU.

CaMOKOHTPOJIb:

— BJAJeTh HAaBbIKAMU MO3HABATEILHOW Pe(IEKCHH KaK OCO3HAHUs COBEpIIAEMBIX JNEHCTBUI
U MBICIMTENBHBIX MIPOLECCOB, UX PE3YIbTATOB; BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelIeHHs] MaTeMaTH4YeCKON 3a1auH;



— TpenBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TPH PEIICHWH 33/1a4d, BHOCHTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, IAHHBIX, HANICHHBIX ONIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

— OIIGHUBATh COOTBETCTBHE PE3YJIbTaTa LIEIH U YCIOBUSAM, OOBSCHITH IPUYNHBI TOCTUKECHUS
WIN HEAOCTH)KEHUS PE3yJIbTaTOB  JESTENbHOCTH, HAXOAWTh OINMOKY, JaBaTh OLCHKY
pPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpyuMeHATh aKCHOMBI CTEPEOMETPHM U CIIEACTBUS U3 HUX IPU PELICHUH T€OMETPUYECKUX
3ajau.

OnepupoBarh NOHATUAMU: APAILIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSAMBIX U IIIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacioioKEeHUE NPSIMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYIPAaHHBIN yroj, FpaHy JBYTPAHHOIO yria, peOpo JBYrpaHHOIO
yIJla; TMHEHHBIN YroJl ABYIPAaHHOI'O yIJIa; TpajlyCHas Mepa JIBYTPaHHOTO yrJja.

OnepupoBaTh NOHATUSMHU: MHOTOIPAHHUK, BBINYKJBIM M HEBBINTYKIbIH MHOTOIPDAaHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUABI MHOIOI'PDAaHHMKOB (IMpamMuaa; IMpHU3Ma, MPSIMOYIOJIbHBIHI
napasuieNenurnes, Kyo).

KnaccuunupoBaTe MHOTOrpaHHUKH, BBIOMpas OCHOBaHUS Ul KilacCU(UKALNUU (BBITYKJIbIE
U HEBBINYKJIbIE MHOTOIPAaHHUKH; MPaBUIbHbIE MHOTOIPAaHHUKHU; NMPSAMbIE U HAKJIOHHBIE MPHU3MBI,
napasJiesIenune bl).

OnepupoBarh NOHATHAMU: CEKYIasl INIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBACHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIE/IOB.

CrpouTh ceyeHHs MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BBIINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaXOXKIEHHE T'€OMETPHUUECKUX BEJIMYMH MO 00pa3liaM WM aJropuTMaM,
MIPUMEHSIS] U3BECTHBIE aHATUTUYECKHUE METO/IbI MPU PEIIEHUHU CTaHJIapTHBIX MaTeMaTUYECKUX 3a/1a4
Ha BBIYUCIIEHUE PACCTOSTHUI MEXIYy ABYMsI TOUKaMH, OT TOUKH 10 IPSIMOH, OT TOUYKH /10 TUIOCKOCTH,
MEXy CKPELMBAIOIIUMUCS IPSIMbBIMHU.

Pemrate 3amaun Ha HaXOXKICHHWE T€OMETPUUECKUX BEIMYMH MO 00pasliaM WM alropUTMaM,
MIPUMEHSIS] U3BECTHBIE aHATUTHUYECKHUE METO/IbI MPU PEIIEHUHU CTaHJIapPTHBIX MaTeMaTUYECKUX 3a/1a4
Ha BBIUMCIIEHHE YIJIOB MEXAY CKPEIIMBAIOIIUMUCA MPSAMBIMU, MEXIY MPSMOMl M IMJIOCKOCTHIO,
MEXy MIIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Bbruucnare 00bEMBI M TUIOIAAM MOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpH3Ma, MHpaMHJA) C
npUMeHeHHEeM (POpMyIT; BBIUMCIATH COOTHOLICHUS MEXIY IUIOIIAASMU MMOBEPXHOCTEH, 00bEMaMu
MO0I00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MNOHATUSAMH: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTb
CUMMETPUH; LICHTP, OCh U INIOCKOCTh CHMMETPHH (DUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATE W HMHTEPIPETUPOBATH HMH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTrypax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.



[MpumeHsaTh  reomeTpuveckue  (GakThl Ui PEHICHUS  CTEPEOMETPHUYCCKHX  3ajad,
npeanojararomux HECKOJBbKO MaroB pemicHud, CCJIM YCIIOBHA IPUMCHCHHUA 3addaHbl B SIBHOU
dopme.

[TpuMeHATh MPOCTEHINNE MPOrPaMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHUKAI[HOHHBIC
CHCTEMbI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1au.

IIpuBoguTe mpUMEPB MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAEC U  KU3HH,
pacro3HaBaTh MPOSBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHATh MOJNyYCHHBIC 3HAHUS HA TMPAKTUKE: AHAIM3UPOBATh pPEAbHBIC CUTYallUd H
OPUMEHSATh ~ W3YYCHHBIC  TOHSITHS B MPOIECCe  IOWCKAa  PEHICHUS  MaTeMaTHYeCKd
cOpMyIUPOBAHHOW TMPOOJIEMBI, MOJCIUPOBATh pPEabHbIC CUTYaIllMM Ha S3bIKE T'€OMETPHH,
HCCIIEIOBaTh MOCTPOCHHBIC MOJEIHA C HCIOJb30BAHUEM T'COMETPUYCCKHUX IOHITHH M TEOPEM,
anmapaTa aareOpbl; peniath MPaKTHYECKUE 3a/aud, CBSI3aHHBIC ¢ HAXOXKICHHEM T€OMETPHUCCKHX
BEJINYHH.

11 KJIACC

OnepupoBarh MOHATUSMU: IWIMHIPUYECKAs MOBEPXHOCTH, 0Opa3yIolie MIIMHAPUYECKOM
MOBEPXHOCTH; IWIMHJIP, KOHHUYECKAash MOBEPXHOCTh, OOpa3ylolle KOHUYECKOH IMOBEPXHOCTH,
KOHYC; c(hepruueckasi IOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (MIIHHAP, KOHYC, cdepa U map).

OOBACHATDH CIIOCOOBI MOTYYEHUS TEJ BpalllEHUSI.

KnaccudunupoBaTs B3auMHOE pacnookeHne Ceprl U MITOCKOCTH.

OmnepupoBaTh MOHATHUSMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBAaHUE IIAPOBOT0O CII0S, BBICOTA APOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrauciate 00bEMBI M TUTOIIAZM TIOBEPXHOCTEH TeN BPALICHHS, T€OMETPUYECKHX TeN C
pUMEHEHHEM (OpPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOI'PAaHHMK, BIIUCAHHBIN B Cepy U OMMCAHHBIN OKOJIO Chepsl;
cdepa, BIMCaHHAS B MHOTOT'PAaHHHK WJIH TEJIO BPAIICHHUS.

BBIUUCIIATE COOTHOMIEHHSI MEXTY TUTOIIAJSIMH ITOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEII.

N300paxkaTh u3yyaemble (GUIypbl OT PYKH M C TNPUMEHEHHEM IPOCTBIX YEepPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IMJIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpPXY, COOKY, CHU3Y; CTPOUTH C€UECHHUS TEJ BPAIICHHUS.

W3BnekaTh, MHTEPIPETUPOBATh M IMpPeoOpa3oBbIBaTh MHGOPMAILMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pPUCYHKAX.

OmnepupoBath MOHATHEM BEKTOpP B IPOCTPAHCTBE.

BEITTONHATE IEHCTBHS CITOKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB U YMHOXKXECHHUS BEKTOpa Ha
YHCII0, OOBACHATH, KAKUMU CBOMCTBAMH OHM 00J1aJat0T.

[TpuMeHATH NpaBUIIO MapasiesIenunes1a.

OmnepupoBaTh TMOHATUSMH: JI€KapTOBBI KOOPAWHATHI B TIPOCTPAHCTBE, BEKTOP, MOMIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YroJll MEXKIy BEKTOpaMH, CKaJIpHOE
MIPOU3BECHNE BEKTOPOB, KOJUIMHEAPHBIE H KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMMy BEKTOPOB M NPOW3BEICHHE BEKTOpAa HA YHUCIIO, YroJ MEXIY BEKTOpaMH,
CKaJISIpHOE MPOU3BECHHE, PACKIIaIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBath IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.



[MpumeHsaTh  reomeTpuveckue  GakThl Ui pEIICHHS CTEPEOMETPHUSCKHX  3ajad,
npeanojararomux HCECKOJIBKO MIaroB pemicHud, CCJIM YCIIOBHUA MNMPUMCHCHHUSA 3adaHbl B SIBHOU
dopme.

Pemath mpocreiiiiiie reoMeTpUYeCKUEe 3a1aud Ha MPUMEHEHHE BEKTOPHO-KOOPIHHATHOIO
METOo/1a.

Pemrate 3amaus Ha JIOKA3aTEILCTBO MAaTEMATHUECKUX OTHOIICHHUH W HAaXOXICHHUE
reOMCTPHUICCKUX BCJIWYHH I10 06pa3uaM WM ajlropurMam, IMPUMCHAA HM3BCCTHBIC MCTOJbI IIPpU
PELICHUH CTAHJAPTHBIX MATEMATHYCCKUX 33/1a4.

[TpuMeHATh MPOCTEHINNEe MPOTrPaMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHHUKAI[HOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1aY.

IIpuBoguTe mpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh MOJyYeHHBIC 3HAHUS HA TMPAKTUKE: AHAIM3UPOBATh pPEAbHbIC CHUTYyallUd H
IMPHUMCHATDH HN3YUCHHBIC IIOHATUA B mnmpouecce IIOUCKa peIICHUA MaTeMaTn4dCCKu
chOpMYyIMPOBAHHON MPOOJIEMBI, MOJCIUPOBATh pEATbHBIC CHUTyallMH Ha S3BIKC T'€OMETPUH,
UCCIIEI0BaTh MOCTPOCHHBIC MOJEIM C HCIOJIb30BAHUEM T€OMETPHUCCKHX IMOHATHH H TEOPEM,
anmapaTa aareOpbl; pemiath MPaKTHYECKUE 3a/a4d, CBA3AHHBIC ¢ HAXOXICHHEM I'€OMETPUYECKUX
BEJINYHH.



HHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KP

1P

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

OCHOBHBIE TIOHATHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, TNIOCKOCTb,
npocrpancTso. [IpaBuna
n300pakeHNs Ha PUCYHKAX:
n300pakeHusI TUIOCKOCTEH,
napauIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeaArHBI
OTpe3Ka

[TonsaTHA: nepecekaromuecs

IIOCKOCTH, IIEPCCCKAIOIIUCCS
IpssMasd U IJI0CKOCTb

https://m.eds00.ru/S0S2Y902Z

https://m.edsoo.ru/N8V5J9H6P

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, IIEPECEKAIOIIUECS
psiMas U MJI0CKOCTh

https://m.edsoo.ru/U212H4R9X

3HAKOMCTBO C
MHOFOFpaHHI/IKaMI/I,
n300pakeHne
MHOFOFpaHHI/IKOB Ha
pI/IcyHKaX, Ha HpOGKHI/IOHHBIX
gepTexax

https://m.edsoo.ru/N4W710A5S

HauansHbie cBeienus o kyoe
Y TUPAMU/IE, UX PA3BEPTKH U
monenu. CeyeHn
MHOTOTPaHHUKOB

https://m.edsoo.ru/D3G0U4V6T

HauanpHbie cBeenus o kyoe
Y TUPAMHUJIE, UX PAa3BEPTKH U
monenu. CeyeHn
MHOTOTPaHHUKOB

[Toustue 00
AKCUOMAaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUH:
AKCHOMBI CTEPECOMETPUH U
CJIEJICTBMS U3 HUX

https://m.edso0.ru/C7R7N3P7Z

https://m.edsoo.ru/Y5R6S52W4D

ITonsTue 00
AKCHOMAaTHYECKOM

https://m.edsoo.ru/X4H7V6K7P



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P

MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

ITousatue 06
AKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CJIEJICTBMS U3 HUX

https://m.eds00.ru/Y1T1U8Y5S

10

ITousatue 00
AKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH H
CJIEJICTBMS U3 HUX

https://m.edso0.ru/U9F1IN7T3X

11

B3anmHoe pacnonoxxenue
MPSIMBIX B IIPOCTPAHCTBE:
nepeceKaroImecs,
rnapajuiejIbHbBIE U
CKPEIMBAIOIINECS TPSIMbIE

https://m.edso0.ru/Q4H1S4S9C

12

[TapamenpHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
nmapaJlyICJIbHBIC ITPSAMBIC B
MIPOCTPAHCTBE;

NapaieIbHOCTh TPEX MPSAMBIX

https://m.edso0.ru/BOHON6RIT

13

[TapamrenpHOCTh IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamienbHOCTh IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/U4B514D00O

14

15

VYTIBI ¢ COHAIIPaBICHHBIMU
CTOpOHAMHU

VYros MexIy NpsSMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/O9F7F7S7L

https://m.edsoo.ru/M2W6K4M1C

16

VYron Mexay nNpsIMbIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/U4P7UON8C

17

18

[TapannenpHOCTH MIOCKOCTEM:

nmapaJjiCJIbHBIC IIJIOCKOCTHU

CaoiicTBa napanienbHbIX
IJIOCKOCTEN

https://m.edsoo.ru/W5I11H7V1H

https://m.edsoo.ru/V3C9AOLOE

19

[Ipocreiimue
MIPOCTPAHCTBEHHbIE (PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,

MapajieIenuIe

https://m.edsoo.ru/K2B6X6Z6F



https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F

20

[Toctpoenue ceueHui

https://m.edso0.ru/C3U4V3I5K

21

[Toctpoenue ceueHuit

https://m.edsoo.ru/\V0J4J9P1L

22

KonrponsHas pabora o teme
"[Ipsimble ¥ TUIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTh NPSMBIX U
mI0cKocTein"”

https://m.edsoo.ru/L418D3P1J

23

[lepneHqUKyISIPHOCTD
IIPSIMOM U TUIOCKOCTH:
IIEPICHIUKYIIIPHBIE IIPSIMBIC B
IIPOCTPAHCTBE

https://m.edso0.ru/G9L6L7U1I

24

[IpsimMble napasienbHbIe U
NIEPIEHIUKYISIPHBIE K
IJIOCKOCTH

https://m.edsoo.ru/N20302C3R

25

26

27

[IpsimMble napasienbHbIe U
MIEPIEHIUKYISIPHBIE K
IJIOCKOCTH

IIpuznak
MEePIEHIUKYISIPHOCTH TIPAMOiL
Y IUIOCKOCTH

IIpusnax
MEPIEHIUKYIISIPHOCTH IIPSAMOiL
U IIJIOCKOCTH

https://m.edsoo.ru/ESE5Z5R4W

https://m.edsoo.ru/C4F9P3B6C

https://m.edsoo.ru/E6R4R202]

28

Teopema o npsamon
MEPIEHUKYISIPHON
IIJIOCKOCTH

https://m.edso00.ru/S8U6G904R

29

30

31

Teopema o npsamon
MEPIEHUKYISIPHON
IJIOCKOCTH

Teopema o npsamon
MEPIEHUKYISIPHON
IJIOCKOCTH
[lepnenukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TUNIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH

https://m.edsoo.ru/L7F8S016D

https://m.edso0.ru/O7L4V3D6U

https://m.edsoo.ru/R7P7D2B2Z

32

Ilepnenpukymnsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TNIOCKOCTH,
paccTosHUE OT MPSIMOM 110

https://m.edso0.ru/V701R9G6M



https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M

IIIIOCKOCTH

33

34

35

36

[lepnienaukynsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 IUIOCKOCTH,
paccTostHue OT NPSIMOU 10
IJIOCKOCTH
[lepnenaukynsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 INIOCKOCTH,
paccTostHue OT NPSIMOU 10
IJIOCKOCTH

VYIIbl B IPOCTPAHCTBE: YroJl
MEXy IPSAMOH U INIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBII
yroJl ABYTPAHHOIO yIJia

https://m.edso0o.ru/S0Q9Z5D9X

https://m.edso00.ru/S6G8J9U00

https://m.edsoo.ru/Z4J2EQW3F

https://m.edso0.ru/COX9F9B1H

37

38

39

40

41

JIByrpaHHBIN yroJl, TMHEHHBII
YTOJ1 ABYTPaHHOTO yIiia
[lepnieH IUKYISIPHOCTD
IJIOCKOCTEH: MPU3HAK
MEPIEHIUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

[lepneH IUKyYIAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYIIAPHOCTH ABYX
IIJIOCKOCTEN

[lepneH IUKyYIAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYIIAPHOCTH ABYX
IIJIOCKOCTEN

Teopema o Tpéx
NIEPIEHIUKYIIApax

https://m.edsoo.ru/A3Y2P8P9R

https://m.edsoo.ru/Z1L1L4W00

https://m.edsoo.ru/F3K7G7B3Z

https://m.edsoo.ru/P0Q7H2S4U

https://m.edso00.ru/Y8YOR3X7G

42

43

44

Teopema o Tpéx
MepIeHIUKYIIIpax

Teopema o Tpéx
NepIeHINKYIIIpax
KonTponbhas padota no
TeMaM "[lepneHIuKyIsIpHOCTD
MPSIMBIX U IJIOCKOCTEN" 1
"Y1l MEXAY IPSIMBIMU U
miockocTaMu"”

https://m.edsoo.ru/F8W6G114K

https://m.edsoo.ru/E7TW7R1IN8K

https://m.edsoo.ru/X5U3G6K5F

45

[TonsiTHe MHOTOTpAaHHUKA,

https://m.edsoo.ru/K4P319C8T



https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T

OCHOBHBIE 3JIEMEHThI
MHOT'OTPaHHUKA, BBITYKJIbIEC U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEépPTKa MHOTOTPaHHHKA

46

IIpu3ma: n-yronpHas npusma;

IPAaHU U OCHOBAHUS IIPU3MBI;

IIpsiMasl U HaKJIOHHAs [IPU3MBI; 1
OOKOBast U NOJIHAs

IIOBEPXHOCTb ITPU3MBI

https://m.edsoo.ru/B5V5V7J1J

47

[Tapamtenenunen,
IIPSIMOYTOJIBHBIN
NapajuieJIenuIe]] 1 €ro
CBOICTBa

https://m.edsoo.ru/O1Y5N7C5G

48

[Inpamuja: N-yroapHas

nMpamuia, FpaHy u

OCHOBaHUE MUPaAMUJIbL;

OOKOBast ¥ IOJTHAS 1
IIOBEPXHOCTb TUPAMHU/IBL;

IIpaBWIbHASA U yCEUEHHAs

nupamuia

https://m.edsoo.ru/EOP3T7B80Q

49

50

51

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHATHUE MPABHILHOTO
MHOTOI'paHHHKA; TPaBUJIbHAS

[pU3Ma U MpaBUIIbHAs 1
nUpamMK/Ia; MpaBUIIbHAS

TpeyroJibHas MupamMuia u
MIpaBWIbHBIN TETpadip; KyO

IIpencrasnenue o
IIPaBUJIbHBIX
MHOT'OTPaHHHUKAX: OKTa’dap,
JNOJEKAdAP U UKOCADIP.

CummeTpust B IpOCTPaHCTBE:
CUMMETPHS OTHOCUTEIIBHO

TOYKH, IIPSIMOM, INIOCKOCTH.
DneMeHThl CHMMETPUH B 1
MpamMuiax,

napajuleNIenuneax,

IIPaBUJIbHBIX MHOTOTPaHHUKAX

https://m.edsoo.ru/P5D7S5W2N

https://m.eds00.ru/Q1D7D1T8B

https://m.edsoo.ru/H6H3K8Y 2V

52

Brruncienue 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa, 1
JTUAroHalu, yIJibl

https://m.edso0.ru/\V6G2M2X5J

53

ITmomane OOKOBOI 1

https://m.edsoo.ru/Q7L2K9F3R



https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R

IMOBEPXHOCTHU U IOJHON
IIOBEPXHOCTHU NPSIMOU
IIPU3MBI, IUIOLIA]b
OCHOBaHMH, TEOpEMA O
OOKOBOI TOBEPXHOCTH
MPSAMOU MPU3MBbI

ITmomaae 00xOBOM
MTOBEPXHOCTH U MIOBEPXHOCTH
MIPaBWIIBHON MHPaMUJIBI,

54 . 1 https://m.edsoo.ru/Y9D4AIMOX
TeopeMa o IO OOKOBOM
MOBEPXHOCTH yCEUEHHOU
MTUPAMUJIBI
55 Kourposnas pabora no reme 1 https://m.eds00.ru/S1S1U3I3Y
"MHuororpaHHuku"
56 [TonsiTrie 06 00BEMeE 1 https://m.edsoo.ru/S8H2N6170
57 O0BEM TUpPaMuIBI 1 https://m.edsoo.ru/\V8Q5A2P2L
58 OO0BEM TUPAMHUTBI 1 https://m.edsoo.ru/Y1Z6B618C
59 O0BEM TUpaMuIBI 1 https://m.edsoo.ru/R6WOV8I3N
60 OO0BEM TUPAMHUTBI 1 https://m.edso0.ru/J1V612C7M
61 O0BEM npu3MBbI 1 https://m.edso0.ru/Z0E6GIA8Q
62 OO0BEM TTPU3MBI 1 https://m.eds00.ru/T6P703L5M
63 O0BEM npu3MBbI 1 https://m.eds00.ru/M5G4J509U
64 KOHTI,?OHBHM pabora o Teme 1 https://m.eds00.ru/GOPOS7M6B
"O6BEMBI MHOTOI'PaHHUKOB"
[ToBTOpEeHue, 06001IEHNE
65 CHCTEMATH3AIA 3Hai{ - 1 https://m.edsoo.ru/C2R7A6B1E
[Toctpoenue ceueHuii B
MHOT'OIr'paHHUKE
[ToBTOpeHue, 0600IIEHNE
cucreMarui3anuvd 3HaHUU.
Beruncnenue paccrosiHum:
66 HSHAY FEYME TO? Kami, ot 1 https://m.eds00.ru/M6T9Q1G7C
TOYKH JI0 MPSIMOM, OT TOUKHU
710 TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS
MPSIMBIMH
67 Hroroast koTpoIIbHas 1 https://m.eds00.ru/O6W904C4F
paborta
[ToBTOpeHme, 0600IIEHNE
68 CHUCTEMATH3AINI SHAHUN. 1 https://m.edsoo.ru/C6J1P206S

Brruncnenue yrioB: Mexay



https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S

CKpELIUBAIOIIMMUCS
HPSIMBIMU, MEXY IIPSIMON U
IIJIOCKOCTBIO, ABYTPaHHBIX
YTJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




11 KIIACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka
P Beero KPP

Cdepa u map: 1eHTp,

panuyc, TuameTp; TIomaib 1
MTOBEPXHOCTHU Chepbl
B3aunMHoe pacrnionoxenue
cepsl U TIOCKOCTH;
KacaTeJbHasl MJI0CKOCTh K
chepe; iomanb chepsl
N3o6paxenue chepsl, mapa
Ha miockoctu. CeveHust 1
rapa

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/Y752X9Y1D

https://m.edsoo.ru/Y1L6L3Q9W

https://m.edsoo0.ru/F921J5V2M

[unueapuaeckas
MMOBEPXHOCTh, 00pa3yrolne
HWIAHAPUYECKON
IIOBEPXHOCTHU, OCh
LUAJIMHIPUYECKOU
MMOBEPXHOCTHU

https://m.eds00.ru/T4X8R6S5P

HunuHap: OCHOBaHUS U

OOKOBasI MOBEPXHOCTb,

o0pa3ymolas 1 och; MIOAAb 1
OOKOBOI1 U MOJHOM

MMOBEPXHOCTH

https://m.eds00.ru/T310T9EOD

N3o0paxkenue muimHapa Ha
miockocTy. Pazséprka

nuiuHapa. Ceuenus

HMIMHAPA (TUIOCKOCTBIO, 1
NapajuIeIbHON WU
MEPIEHIUKYJIIPHOU OCH
IUATTUHIPA)

KoHnyeckas noBepXHOCTB,
o0pa3yroIire KOHUIeCKOn
MIOBEPXHOCTHU, OCh U BEPIINHA
KOHHMYECKOW IMOBEPXHOCTH

Konyc: ocHoBanue u
BEpIINHA, 00pa3ylomas u
0Cb; III0II[aab OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

https://m.eds00.ru/S3W1M1K8N

https://m.edsoo.ru/P5F6Z919X

https://m.edsoo.ru/R8Z5E7C2T

VYceu€HHBIN KOHYC: 1

https://m.edsoo.ru/N5D8T8T4J



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J

o0pa3yroIine 1 BbICOTA;
OCHOBaHUs U OOKOBast
IIOBEPXHOCTH

10

N300pakeHre KoHyca Ha
mockoctu. Pazséprka
KoHyca. CeueHus KoOHyca
(III0CKOCTHI0, MapalIesIbHOM
OCHOBAHHIO, U MJIOCKOCTHIO,
MPOXOIAIIEH uepe3
BEPIINHY)

https://m.edsoo.ru/14D8U2M2W

11

KomOunanwmst ten BpameHus
Y MHOTOI'PAHHUKOB

https://m.edso0.ru/O4E3T6W0D

12

13

14

MHOrorpaHHHK, OITUCAHHBIHI
okoJo chepsr; chepa,
BIIMCaHHAsd B MHOI'OI'PpaHHUK
HJIM B TCJIO BPpAIICHHUA

[Tonsarue 00 00BEMeE.
OCHOBHEBIE CBOMCTBA
00BEMOB Tell

O0BEM LUIAMHIpPA, KOHYCA

https://m.edsoo.ru/J1K5F8C2A

https://m.edsoo.ru/QO0W5V2D4Y

https://m.edso0.ru/N4K3R2H3lI

15

16

17

18

O06bEM mapa u TiIoaIh
cdepbl

ITomoOHBIE TENA B
MIPOCTPAHCTBE.
CoOOTHOIICHUS MEXTY
TTONIAAS MU TTOBEPXHOCTEM,
00BEMaMU OJIOOHBIX TEJI
KonTponbHas pabota mo
temaMm "Tena Bpaiienus" u
"O0beMsbl TEN"

BexTop Ha MJI0CKOCTH U B
IIPOCTPAHCTBE

https://m.edsoo.ru/N4Z00O0K3V

https://m.edsoo.ru/H3R3M2N9R

https://m.edsoo.ru/l171710K5Z

https://m.edso0.ru/X9K2X00Q4E

19

20

21

Cro)xeHue U BbIYUTaHue
BEKTOPOB

YMHOXEHHE BCKTOpA Ha
YHCIIO0

PasnoxeHue BekTopa 1o
TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpasuio
napajuiesenumena

https://m.eds00.ru/Z3S9D1F7W

https://m.edsoo.ru/B6M9COH8G

https://m.edsoo.ru/J1Z5D5Z4K

22

Pemenne 3ama4, cBSI3aHHBIX C

https://m.edsoo.ru/Z0J2C1G2L



https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L

23

24

25

26

IIPUMEHEHUEM IPaBUII
JENUCTBUN C BEKTOPAMHU

KoopaunatHo-BeKTOpHBIN
METO/ NPU PEIICHUHN
F€OMETPUUYECKUX 3a/1a4

[IpsimoyronbHas cucrema
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3aga4yu B
KOOpAUHATax

VYroa Mexay BEKTOpaMH.

CKaJ'ISIpHOC IIPOU3BCACHUC
BCKTOpPOB

Beluncnenue yrios Mexy
IPSIMBIMU U TUIOCKOCTSIMU

https://m.edsoo.ru/N9Q4H2D20

https://m.edsoo.ru/R2L4B1S4Q

https://m.edsoo0.ru/Q7R3Q6D9T

https://m.edso0.ru/N611F1V3X

27

KonTponbHas padora no
teMe "BekTopsl
KOOP/IMHATHI B
npocrpaHcrae”

https://m.edsoo.ru/D2J7V7ETW

28

[ToBTOpeHue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HAHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBI Kypca
MJITAaHUMETPUHU

https://m.edsoo.ru/E7B6D4D6U

29

[ToBTOpenue, 0600IIEeHNE U
CHCTEMaTH3aINsI 3HAHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOpEMBI Kypca
MJIAHUMETPUU

https://m.edsoo.ru/O8W1N3W5H

30

[ToBTOpenue, 0600mEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
3aa4yu MIaHUMETPUU U
METO/IBI UX PEIICHUS

https://m.edsoo.ru/H2H5NOR0OQ

31

32

[ToBTOpEeHUEe, 06001IeHNE 1
cHCTEMaTH3aInsI 3HAaHUH.
3aa4yu MIaHUMETPUU U
METO/IbI X PEIICHUS

[ToBTOpeHmEe, 06001IeHNE 1
cucTeMaTu3anus 3HaHHM.
OcHoBHBbIE GUTYPHI, (PAKTHI,
TEOpEMBI Kypca

https://m.edso0.ru/NOT3S8F4A

https://m.edso0.ru/A8C3N2J5C



https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C

CTepeOMETPUU

Hrorosas KOHTPOJIbHAasA

33 1 https://m.edsoo.ru/Y0X8ROF9J
paborta
[ToBTOpeHUE, 0600IICHNE 1
34 N 1 https://m.edsoo.ru/T6 X6E5K7I
CUCTEMATHU3ALU 3HAHUI
OBHLIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/T6X6E5K7I

MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsieMble NpeMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHH M CIICICTBHS U3 HHUX IPU PEIICHHUH
' T€OMETPUUYECKHX 3a/1a4
73 OnepupoBarh MOHATHSAMH: TapaLUICIBPHOCTh W TEPIEHANKYISIPHOCTh
' HPSIMBIX U IIOCKOCTEH
74 KiaccuduiupoBaTh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX U IJIOCKOCTEH B
' POCTPAHCTBE
OnepupoBarh MOHATUSMU: ABYTPAHHBIN Yrojl, TPaHH JBYTPAHHOTO YTIIa,
7.5 pedpo ABYIpaHHOTO yriia, TUHEHHBINA YToJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa IBYTpaHHOro yria
76 OnepupoBarh TOHSATHSMH: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBIH
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABUIIBHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BUJBI MHOTOTPAaHHHKOB (MHpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TapajuieNenumne, Kyo)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
78 knaccupukanud  (BBIMYKJIBIE U HEBBINYKJIble  MHOTOTPAHHUKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE U  HAKIOHHBIE MPHU3MBIL,
napasieNenune/ibl)
79 OnepupoBarb MTOHSATHSIMH: CeKymas IJIOCKOCTh, ceueHue
' MHOTOTPaHHUKOB
710 OOBSICHATh  TPHHIHUIBI  TOCTPOCHHS  CEYCHWH  MHOTOTPAHHUKOB,
' UCIIONIB3YSI METOJI CIIEIOB
CTpouth CceYeHHS MHOTOTPAaHHUKOB METOJIOM CIIEAOB, BBHIMOIHSATH
7.11 (BBIHOCHBIE) TUTOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BHJI CBEpPXY, COOKY, CHU3Y
Pemarth 3a1aun Ha HAXOXKICHUE TEOMETPUUYECKUX BEIUYHH MO 00pasiam
WM aIrOpUTMaM, TPUMEHsSsS HM3BECTHBbIC aHATUTHUYECKUE METOMABI MpH
7.12 pEelIeHNH CTaHIAPTHBIX MAaTEMAaTHYECKHUX 3a/Jad Ha BBIUMCICHHE
pacCcTOSHUN MEXIY ABYMS TOYKAMH, OT TOYKH JO MPSIMON, OT TOUKH JI0
TJIOCKOCTH, MEXKTY CKPEIIMBAIOIIUMHUCS MPSIMBIMUA
Pemarp 3amaun Ha HAXOXKJICHUE TEOMETPUUECCKUX BEITUYHMH MO 00pasiam
7.13 WM aIrOpUTMaM, TPUMEHsSsS W3BECTHBIC aHATUTUYECKHUE METOIbI TpH

pCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB




MEXKIy CKPEILIMBAIOIKUMHUCI IPSIMBIMH, MEXAY NPSIMOH U IUIOCKOCTBIO,
MEXAY IUIOCKOCTSAMH, JBYTPAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOIIAJIM  MOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMEeHEeHHEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXITY IUIOIIAASIMU MOBEPXHOCTEH, o0BéMaMu MO00OHBIX
MHOTOTPAaHHUKOB
715 OnepupoBarTh MOHATHIMHU: CUMMETPHUS B IMPOCTPAHCTBE, IIEHTP, OCh U
' IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPHI
N3Bnekarp, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(POPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
YyepTexkax U pUCyHKax
[TpumensITh TeoMeTpudeckue (BaKThl I PEIICHUS CTEPEOMETPUUCCKUX
7.17 3a/1a4, MPEeIoiaraloliuX HECKOJIbKO IIaroB PEIIeHUs, €CIU YCIOBUS
MIPUMEHEHHUSI 3a1aHbI B SBHOU (opMe
718 [IpumensATh mnpocTellne MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-
' KOMMYHHKAITUOHHBIC CHCTEMBI TP PEIICHUN CTEPEOMETPUICCKIX 3a]1a9
719 [IpuBOIUTH MpPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
' KU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsITh IOTyYCHHBIC 3HAHUS HA MTPAKTUKE: aHATH3UPOBATh PEATbHBIC
CUTyallud M TPHUMEHATh W3YyYEHHbIE TOHITHS B TIpOIECCe MOMCKa
pelieHus MaTeMaTUYeCKU chopMyTUpPOBAHHOM POOJIEMBI,
7.20 MOJIETTUPOBAaTh pealbHbIE CUTYallMH Ha SI3bIKE T€OMETPUH, HCCIEI0BATh
MMOCTPOCHHBIE MOJIEIH C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U
TEeopeM, armapara aredpsl, pemarh MPaKTHICCKUE 3a/1a4¥, CBI3aHHBIC C
HaXO0XJICHUEM T€OMETPUUYCCKUX BEITNINH
11 KJIACC
Kona .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOIM
MpoBEPsSIEMOr0 .
00pa3oBaTeIbHON MPOrpaMMBbI CpPeTHEro 001ero 0opa3oBaHus
pe3yabTara
6 I'eomeTpus
OrnepupoBaTh MOHITHIMH: ITWIHHIPHYECKAsT ITOBEPXHOCTH, 00pa3yroIne
6.1 WIMHIPUYECKON TOBEPXHOCTH, LHUIUHAP, KOHMYECKAs MOBEPXHOCTb,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH
6.5 OnepupoBaTh MOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,




BBICOTA CETMEHTA, LIApOBOIl CIOW, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA
[IApOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Beraucnsate 00bEMBI W IUIOIIAAM TOBEPXHOCTEH TENn BpAaIICHUS,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYIT

OrnepupoBaTh TMOHATHSIMH: MHOTOTPAaHHMK, BIHCaHHBIM B chepy u
OTNMCaHHBIN 0KOJIO cepbl, chepa, BIMCaHHAS B MHOTOTPAHHHUK HWJIH TEJIO
BpalllCHUS

BpuuciaTe  COOTHOWIEHUS MEXAYy IUIOMAAsSMHU MOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEN

6.9

6.10

6.11

N300paxkaTh n3ydaemble QUTYpPHl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

BbImonHATe (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpallleHus

W3Bnekatb, MHTEPHPETUPOBATH M MPeoOpa3oBbIBaTh HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEICTaBICHHYIO Ha
YepTekax U pUCYyHKax

6.12

[TpumensTh TeomMeTpuueckue (akThl sl PEHICHUS CTEPEOMETPHUECKUX
3a[a4, NPEANOIaraloluX HECKOJIBKO IIAaroB PEUICHMs, €CIU YCIOBUSA
NpUMEHEeHUs 3aJJaHbl B IBHOH (popme

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BBINONHATE JACWCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSACHATh, KAKUMHU CBOMCTBAMHU OHH
o0azaroT

[TpuMeHsTh paBUIIO NapajlieNenuIena Npy CI0KeHUH BEKTOPOB

6.16

6.17

6.18

OnepupoBaTh MOHATUSAMH: ACKAapTOBbI KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MEXIy BEKTOpaMH, CKAISIPHOE IPOU3BEJICHHE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAaHAPHBIE BEKTOPBI

HaXO,I[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpAa Ha YHCIIO, YI'OJI
MCXKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BEACHHUE, paCKIaAbIBaTh BEKTOP I10
JABYM HEKOJUIMHEAPHBIM BEKTOpaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemate mpocredmme TeOMETPUYECKHME 3aJadyd  Ha IPHUMEHEHHE
BEKTOPHO-KOOPJAMHATHOTO METO/1a

Pemiate 3agadud Ha a0Kas3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUM H
HaXOXXIACHUC T'COMCTPUUCCKHUX BCIUYUH I10 06pa3uaM HJIN aJITOpUTMaM,
IIPpUMCEHAA HU3BECTHBIC METOAbI npu pEUICHU A CTaHJApPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpoCTEHIIME IPOrPAMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4




IIpuBOAUTE pUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

6.22 KM3HH, PacllO3HaBaTh MIPOSIBICHNE 3aKOHOB T€OMETPUH B ICKYCCTBE
[IpuMeHSATH TOJNydYEHHBIE 3HAHMUA Ha TPAKTHKE: AaHAJIM3UPOBATh
peanbHblE CUTYallMM W TNPUMEHATh HM3YYEHHBIC TMOHSATHS B IpoLEcce
MOWCKA PEIICHUS MaTeMaTH4eCKu C(HOPMYITUPOBAHHON MPOOIEMBI,

6.23 MOJIEJIMPOBATh PEAIbHbIE CUTYallMd Ha S3bIKE T€OMETPUH, HCCIIEN0BATh

IMOCTPOCHHBIC MOJACIN C HCIIOJIB30BAHUEM I'€COMCTPHYCCKUX TOHATUH H
TEOpPEM, allriapara anre6pbl, peliaTh NPaKTUYCCKUE 3a1a4i, CBA3aHHBIC C
HaXO0XIACHUEM I'COMCTPHUICCKUX BEINYNH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

I'eomeTpus

7.1

OcHOBHbBIE MOHATUS CTepeoMETpUH. Touka, HpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akcMOMAaTMYeCKOM  TOCTPOEHUU  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPUH U CIEACTBUSA U3 HUX

7.2

7.3

B3aumHoe  pacrnosokeHuMe OpsAMBIX B IPOCTPAHCTBE:  IE€peceKaroluecs,
napajuleJibHble U CKpelMBaromuecs mnpsmble. [lapamienbHOCTb NOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajljielibHble MpsiMble B  MPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSMON M IIOCKOCTU. YTJBI C
COHAIIPaBJICHHBIMU CTOPOHAaMH, YroJl MEXAY HpsMBIMM B IIPOCTPaHCTBE.
[TapamienpHOCTD MIIOCKOCTEN: MapauIeIbHbIE MIJIOCKOCTH, CBOWCTBA MapajUIeIbHBIX
iockocteil. Ilpocreiiimne mpocTpaHCTBEHHbIE (UIYyphl HA IUIOCKOCTH: TETpa’Jp,
KyO, mapauienenumnes, HoCTpOeHUE CeUeHH

[lepneHquKyISIpHOCTE NOPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIEC U IEPIIEHIUKYIISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOM MEPIEHAUKYIIIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IMpsAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroa JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NIPSIMOM 10
IJIOCKOCTH, MPOEKIHsI PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEM:
NPU3HAK  TEPIEHIUKYIIPHOCTH  JABYX  IUIOcKocTte. Teopema o0  Tpéx
NEPHEHANKYIIApax

7.4

[lonaTe MHOrOrpaHHUKa, OCHOBHBIE JJIEMEHTHl MHOTOIPAHHHKA, BBIMYKIBIE M
HEBBIMMYKJIbIE MHOTOTPaHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yrompHas
npu3Ma, TpaHU U OCHOBAHMS MPU3MBI, MpsAMas U HaKJIOHHAsl MPU3MbI, OOKOBasi U
MOJIHAsl TOBEPXHOCTh NMpu3MEI. [lapannenenunesn, npsiMOYroJIbHbIN Hapasuieenune
u ero coicTBa. [lupamuna: N-yroapHas nupamMuaa, rpaHd U OCHOBaHUE TUPAMUIBL,
OOKOBasi M TMOJIHAS TOBEPXHOCTh MUPAMUJbI, IPABHIIbHAS M yCeUEHHAs MUpaMUJIA.




7.5

ONeMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHblE MHOTOTPaHHUKU: TOHSATHE
MPaBUJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAas MNpU3Ma U MpaBWIIbHAS MHPaMHIA,
MpaBUIbHAs TPEYrojibHAs MUpaMUAa U MPaBHIbHBIN TeTpasrap, Kyo. [Ipeacrasienue
O MpPaBWIbHBIX MHOTOTPAaHHHMKAaX: OKTadJp, AOJEKa’aAp u ukocayapyrue CeueHus
MPU3MBI U TUPAMUIBI

CumMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMO,

IUIOCKOCTH. DJIEMEHTBI CUMMCTPHUHU B IIMpaMuJax, napaiCICinurneaax, mpaBUIbHbIX
MHOTI'OI'PaHHHUKax

7.6

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lmomans
OOKOBOM IOBEPXHOCTH U TMOJHOM IOBEPXHOCTU MPSAMOM NpU3MBI, IUIOLIA/b
OCHOBaHHH, TeopeMa 0 OOKOBOHM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM IUpaMHIbl, TEOpeMa O IUIOIIALU
yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

1.7

[TomoOHBIe Tena B mpocTpancTBe. COOTHOMICHHUS! MEXKAY TUIOMIAASIMU TOBEPXHOCTEH,
00BbEMaMU TIOOOHBIX TET

11 KJIACC

Kon
6

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
HWIMHIPUYECKON ToBepXHOCTU. LlmnmmHap: ocHOBaHMS U OOKOBask MOBEPXHOCTD,
o0pa3yro1ias U oCh, M0 b OOKOBOM U MOJHON MOBEPXHOCTH

6.2

Konunyeckas noBepXHOCTh, 00pa3yrolre KOHHYECKOM MOBEPXHOCTH, OCh U BEpILINHA
KOHHYecKkoi mnoBepxHocTH. KoHyc: ocHOBaHME M BepllnHa, oOpasyromias U OcCh,
MJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3yrollue u
BBICOTA, OCHOBAaHMsSI 1 OOKOBasi TOBEPXHOCTh

6.3

6.4

Coepa n map: neHTp, paauyc, AMaMeTp, MIIOMAAb TOBEPXHOCTH cdepsl. B3anmuoe
pacrosoxeHne cepsl U IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe, IUIomanb
cepbl

N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BEépTka HuImHApa U KOHyca

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIA
okoJio cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapayuieNienunena u ciuenctBus w3 He€. OO0bEM IwIMHApA,
koHyca. O0bEM mapa u rionaab chepsl

6.7

[Tomobuple Tema B mpoctpaHcTBE. COOTHONICHUS  MEXKIY — IUIOIIAISIMU
MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET

6.8

Ceuennst uunuHApa (MapajuieibHO U MEPIEeHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapanienbHOE€ OCHOBAHUIO U MPOXOSAIIECE Yepe3 BEPUINHY), CEUCHUS L1apa




Bexktop Ha miockoctd W B IpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHOXKEHHEe BEKTOpa Ha 4yHcio. Pa3iokeHne BeKTopa MO TPEM HEKOMIUIAHAPHBIM

09 BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AHHBIX €
MIPUMEHEHHUEM MPABUJI ACHCTBUIN C BEKTOPaAaMHU
[IpsamoyronbHasg cucrtemMa KOOpAMHAT B IpocTpaHcTBE. KoopawHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWHATaX. YToin Mexay BekTopamu. CkaisipHoe

IIPOU3BCACHUC BCKTOPOB. Brrancnenue YIJI0B MCXKAY IHNPAMBIMH U IINIOCKOCTAMM.
KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIPpU PCIICHHUU I'COMCTPUYCCKUX 3a1a4

IMPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJbTATaM O0CBOEHUSI
MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
TpeOOBaHUS o0pa3oBaHus

Bnanenue meromamM J10Ka3aTeNbCTB, ajlrOpUTMaMU pelICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATh MOHATHSMH: OIpe/ielIeHue,
aKkcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
00paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ] MAaTeMaTU4YeCKOW WHAYKLUU;
IPOBOAMTH JIOKA3aTeJIbHbIE PACCYXKACHHUS TMpU pEIIeHUH 3ajad,
1 OLICHMBAaTh  JIOTUYECKYIO  IPaBUIBHOCTb  PACCYXKJIEHUH; yMEHUE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IMOJMHOXECTBO, ONEPALMU Haj
MHOJKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis OIMCaHUs PealbHBIX IPOLECCOB U ABJICHUN U NIPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUYeOHBIX TNPEAMETOB; YMEHHE
ONepHpOBaTh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh Tpadbl pa3InYHBIMU
crocob6aMu; UCIONIb30BaTh Ipadbl MpU PEeLICHUH 3a/1a4

YMeHue onepupoBaTh MOHSATHAMM: HAaTypalbHOE YHCIIO, IEJI0e YHUCIIO,
CTETIEeHb C IeNIBIM T0Ka3aTeseM, KOPeHb HaTypalbHOM CTEeNeHH, CTENeHb
C palUMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszateneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
NPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJIO, pAaIlMOHAJIbHOE YHCIIO,
UppalMOHAIbHOE  YHCJIO,  MHOXKECTBAa  HATypallbHBIX,  IEJbIX,
pPAalMOHAIBHBIX, JCHCTBUTENBHBIX YHCEI, YyMEHHE HCIIOIb30BaTh
NPU3HAKH JIEIUMOCTH, HAMMEHBIINH OOLIMH JEeNUTeNb W HauMEHbIIee
o01iee KpaTHOE, aNropuT™M EBKIMIA MpH pElIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS;  yMEHHe
BBINOJIHATh BBIUMCIICHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTENEeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX




BBIPDAKEHHM; YMEHHE ONEpUpPOBATH MOHATHUSMHU: IOCIEIO0BATEIHHOCTD,
apupMeTrIecKas mporpeccus, reoMeTpuuecKas mporpeccusi,
OCCKOHEYHO yOBIBalOIIas TI'eOMETpUUYECKas MPOTrpeccus; yMeHHue
3a/1aBaTh MOCJICIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATH IOHATHUAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIUJIEKCHOTO
gyrcna, ¢opMa 3alUCH  KOMIUIGKCHBIX 4ucen  (FeoMeTpHhuecKas,
TPUTOHOMETpHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apudMeTHUecKue ACUCTBUS C KOMIUIGKCHBIMH YHCIaMH; MPUBOJUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpPOBATH
MOHATUSIMU: MaTpulia 2xX2 W 3X3, omnpeneauteslb  MaTpHlbl,
Ir€OMETPUUYECKHUIA CMBICI ONIPEACITUTEIIS

YMeHHne onepupoBaTh NOHATHUSAMHU: PALMOHANIBHBIC, HPPALMOHAIIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHME OIIEpUPOBATH
HOHATUSAMU: TOXJIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPAaBHOCUJIBHOCTH
YPaBHEHHH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YPAaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX INPUEMOB; pEIIAThH
YpAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUI PEUICHUS MATEMATHYECKHUX
3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMU: (QYHKIUS, YETHOCTh (DYHKIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OIpPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIIUU, HAaMOObIIee U HAUMEHbIIIEEe 3HAYCHUS
(GYHKIIMM Ha IPOMEXYTKE, HETIpepbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
¢GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyecKkuil CMBICI TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneIEHHbIN
MHTETpajl; YMEHHE HaXOIUTh ACUMNTOTHl Tpaduka (QyHKIUH;, yMEHHE
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMITO3UILIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelIbHOW K Tpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO Ul HCCIeAOBaHUs (QYHKIHA,
HaXOJUTh HauOOJIbIINE M HAaUMEHbIIWE 3HaueHus (PyHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM amlmapara MaTeMaTH4ecKoro
aHaM3a; TMPUMEHSATh TMPOU3BOAHYIO JJII HAXOXKAECHUS HAWIYy4dIlIero
pellieHuss B NPUKIAJHBIX, B TOM YHUCIIE COLMAIBbHO-DKOHOMHYECKUX U
bu3MYeCKUX 3a7a4ax; HAXOIUTH TUIOMIATU U 00BEMBI (DPUTY C TTOMOIIBIO
MHTErpajia; MPUBOIUTH MPUMEPhl MATEMaTHYECKOTO MOJEIHPOBAHUS C
NoMOIIEI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh TOHATHSAMHU: Tpaduk GyHKIUH, oOpaTHas
byHKUIMSA, KOMIO3UIMS (YHKUWH, JTUHEWHas (yHKUWSA, KBaJpaTHUHAS
byHKLus, paroHaibHast byHKLU, CTENICHHAast byHKIHA,




TpUrOHOMETpHUUYeckre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMU, @OKa3aTeiabHas M Jorapudmuyeckas QYHKLUUU; YyMEHUE
CTpPOUTh TpadUKU H3YYEHHBIX (YHKLUH, BBIIOJIHATH MpeoOpa3oBaHUs
rpaguKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH ISl U3yUEHHs NIPOLIECCOB U
3aBUCUMOCTEH, NpHU pelleHUH 3a7ad U3 APYruX y4eOHBIX HMPEIMETOB U
3a7a4 U3 peabHON JKU3HU; BBIpAXaTh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; UCIIOJIB30BaTh CBOiicTBa W rpaduku QyHKOMA yIs
peleHns ypaBHEHMI, HEPABEHCTB U 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 33/la4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3314 U3 00JaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA U HX
CUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIIEJ0BATb IIOJIYYEHHOE PELICHUE U
OLIEHUBATh IPaBAONOJAOOHOCTh pE3yJIbTATOB; yMEHHE MOJAEIMPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMATUKH; COCTABJIATH BBIPAKEHHS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl [0 YCIOBHIO 3aJayH,
UCCIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpellHee apudmMeTndeckoe, MeuaHa,
HauOoJplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHe U3BJIeKaTb,
WHTEPIPETUPOBATh WH(GOpPMAIMIO, TPEACTaBICHHYIO B TaliHIax, Ha
auarpammax, rpaukax, OTpaskarollylo CBOWCTBA PEaIbHBIX IIPOLECCOB U
SBJIEHUH; MIPEACTABIATh NH(OPMALIMIO C TOMOIIbIO TAOJIUI U IHarpaMM;
HCCIIEN0BATh CTATUCTUYECKUE JaHHbIE, B TOM YHCIE C IPUMEHEHUEM
rpaguueckux METOJOB M  JJIEKTPOHHBIX  CPEIACTB; TIpapUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO JIHarpaMm
pacceuBaHus U JINHEWHOU perpeccuu

VYMeHne onepupoBaTh NOHATUSAMH: CIyYalHBIA ONBIT M CIIy4ailHOE
coObITHE, BEPOSTHOCTH CIIY4alHOTO COOBITUSI; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; MPUMEHATH
(bopMyNbI CIOXKEHHSI M YMHOXXEHHUSI BEPOSITHOCTEH, (OpMyiTy HOIHOMN
BEPOSTHOCTH, (popmyny bepHysum, komOuHAaTOpHBIE (aKThl U HOPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEaATbHBIX COOBITUH; yMEHHE OIEepHpOBAThH
MOHATUSAMM: CIIlydaliHass BEJIMYMHA, pPaCIpPEIEIICEHUEe BEPOSTHOCTEM,
MaTEMaTHYECKOE OKUIAHUE, IUCIEPCHSA M CTaHJApTHOE OTKIOHCHHE
CllyyallHOW  BEIMYUHBI, (QYHKIMHM paclIpelieNeHuss U IUJIOTHOCTH
PaBHOMEPHOIO, IIOKA3aTEIbBHOTO W HOPMAJbHOTO  PAaCIpPEIEICHUN;
YMEHHME MCIOIb30BaTh CBOMCTBA M3YYEHHBIX pPaCIpPENCIICHUN JUIs
peleHus 3aad; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJNBIIMX YHCET,
METOABI BBHIOOPOUYHBIX HCCIIEAOBAHUH; YMEHUE TPHUBOJUTH IPUMEPHI




NPOSIBJIICHUS. 3aKOHA OONBIIMX YHCET B MPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHUE OIEpUPOBATh MOHATUIMU: COUETAaHUE, IEPECTAaHOBKA,
YHCIO COYETaHHWM, 4YMCIO NepecTaHoBOK; OumHOM HbloTOoHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCY>KICHUS AJIsl PEeLICHUS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTaBJISITh
BEPOATHOCTHYIO MOJIETb U UHTEPIPETUPOBATH NIOJYyUYEHHBIA PE3YIbTaT

YMeHue omnepupoBaTh IMOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJa, IUIOCKUKA  yroi,
NBYTPaHHBIA yroJl, TPEXTPAaHHBIA Yroji, CKpeUIMBAIOLIUECs MpsMEbIe,
MapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, yroi
MEXy NPSMBIMH, YTOJI MEXAY HPSIMON M IIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh MIPU
peleHnH 3a1ad U3ydeHHbIE (PAKTBI M TEOpPEMbl IIAHUMETPUHU; yMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'C€OMETPUUECKUX TOHATUH WU
BEJIMYMH, PEUIaTh CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a1a4U
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YMeHne onepupoBaTh MOHATHUSAMH: IDIOHIAAs (GUTyphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mapajuienenumnes, npu3Ma, nupamuaa, (urypa M HOBEPXHOCTb
BpallleHHs, LUWIMHIpP, KOHYC, Hap, cdepa, Iiomaas cdepsl, MIounanb
MOBEPXHOCTU MHMPaMM[bI, TPU3MBI, KOHYycCa, IWINHApa, 00BEM Kyoba,
IPSIMOYTOJIBHOTO MapajljIeNIeuIeaa, MUPaMUAbl, TPU3MBI, LWIMHIPA,
KOHyca, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa W LWIMHIPA,
NapajuleJibHbIE OCH WM OCHOBAHMIO, CEYCHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cgepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTbh CEYEHHE
MHOTOTpaHHHKa, N300pakaTb MHOTOIPAaHHUKH, (PUTYpbl U MOBEPXHOCTU
BpALICHUS, UX CEUYCHHUsI, B TOM YHUCJIE C IOMOIIBIO JIEKTPOHHBIX CPECTB;
yYMEHHE MPUMEHSTh CBOMCTBA T€OMETPHUUECKUX (DUTYp, CAMOCTOSATEIBHO
(bopMyIMpOBaThH ONpPEEIICHUS U3y4aeMbIX (UTyp, BBIABUIaTh TUIOTE3BI
O CBOMCTBax M NpH3HAKaX reOMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
onpoBepraTb HMX; YMEHHME TMPOBOAUTH Kiaccupukanuio ¢uryp mo
pPa3IMYHBIM MpPHU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JTOTOJHUTENbHBIE
ITOCTPOEHUS

YMeHue omnepupoBaTh HOHATHUSMH: JBH)KEHHE B IPOCTPAHCTBE,
napajieNbHbld MepeHoCc, CUMMETPUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue 10A00UsA, TMOAOOHBIE (UTYpPBI;, YMEHHE
pacno3HaBaTh paBHBIC W TMOAOOHBIE (PUTYPHL, B TOM 4YHCIIE B MPUPOJE,
UCKYCCTBE, apXHUTEKTYype; HCIOIb30BaTh TI'€OMETPUYECKHE OTHOIICHHS
IpU pEIIeHWH 3aj]ad; HaXOIUTh T€OMETPHUYECKHE BEIMYMHBI (JUIMHA,
yroj, IUIomanas, 00BhEM) TPH peIIeHUH 3a7ad W3 JAPYruX ydeOHBIX
npeaMeToB U U3 peaJII:HOI\/JI JKU3HHU, YMCHUC BBIYUCIIATH TCOMETPUICCKUC
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa/b, O0BEM, IUIOMIA/b TOBEPXHOCTH),




12

13

UCTIONIB3YSl M3Y4YeHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTU MUPAMHUIBI, TIPU3MbI, KOHYCA, MWIMHAPA, TUIOMAIb CHEPHL;
00bEM Ky0a, MPSIMOYTOJIBHOTO TapaJuIe/ICHIIe/ia, MMPaMUIbI, TTPH3MBI,
IWIMHIPA, KOHyCa, IIapa; YMEHHUE HAXOIUTh OTHOIICHHWE OOBEMOB
MoTI00HBIX (huryp

YMmenue onepupoBaTh NOHATHUSIMU: IPSAMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOpP, KOOPJMHATHI TOYKH, KOOPJAWHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEIICHNE BEKTOpAa HAa YHWCJIO, paslIOKEHHE BEKTopa 1o 0a3ucy,
CKaJIIpHOE TIPOU3BEJICHUE, BEKTOPHOE ITPOU3BEACHUE, YIrOJl MEXAY
BEKTOpaMHU; YMEHUE UCIIOJIb30BaTh BEKTOPHBIA M KOOPAUHATHBIA METOJ
JUTSL  peUICHUS TEOMETPHUYSCKHMX 3aJad M 3a]ad JPYyrux y4eOHBIX
MPEIMETOB

VYMeHue BbIOMpaTh NOAXOASIIMM METOJN Ui pelIeHHs 3allauu;
IIOHVMMAHHUE 3HAYMMOCTH MAaTEMaTHUKM B HW3YYEHHH IPUPOJIHBIX W
OOIIECTBEHHBIX IPOLECCOB M  SBJIEHHH; yMEHHE pAacCHO3HABATh
IIPOSIBJICHUE 3AaKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME IIPUBOAMTH
IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHMCKOM H  MHPOBOU
MaTE€MaTU4eCKON HayKu

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHKE

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku AEIMMOCTH UEIbIX YUCEI
12 Panmonaneupie uucna. OOBIKHOBEHHbIE U JCCSITHUYHBIE JIPOOH, TPOIEHTHI,
OECKOHEYHBIE TTEPUOTMUECKHUE TPOOH
13 ApudmeTndecknii KOpeHb HaTypaibHOU cTeneHu. JleiicTBus ¢ apudMeTuuecKuMu
' KOPHSIMU HAaTypaJibHOM CTENEHU
14 Crenens ¢ nensIM nokasaresneMm. CTEneHb ¢ palloHalIbHBIM NoKa3areneM. CBONCTBa
' CTETIEHN
15 CuHyc, KOCMHYC M TaHIE€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. [lecaTuyHble U HATypaJIbHBIE JOTapHUPMbI
HevictButenbHple  4uciaa. ApupMETHYECKHE ONepalud C JeHCTBUTEITHLHBIMHU
1.7 yncnamu. [IpubnnxEnHble BHIYUCIECHUS, PaBUila OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKECHUN
1.9 KommiekcHbie uncna
2 VYpaBHEHMS U HEpaBEHCTBA




2.1

eunblie n 1poOHO-paiiOHANBHBIE YPaBHEHHUS

2.2 HppanuronanbHple ypaBHEHHS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIC U JOTapUPMUUECKUE YPAaBHEHHS
2.5 Llenbie 1 1poOHO-palIMOHATILHBIC HEPABCHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuia cucTembl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTPHUIIbI
3 @yHKIMU U TpaduKu
31 Oyuknus, crnocodbl 3amanus ¢yHkiuu. [paduk dynkiuu. B3aumao obpartHble
' byukun. Yétaeie u HeuéTHble pyHkuuu. [leproanueckue GpyHKIUN
Ob6nacte ompejeneHuss W MHOXKECTBO 3HaueHuW GyHkiuu. Hymm dyHkum.
3.9 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
' Makcumymbl 1 MUHUMYMbl (QyHkuuu. HauOonbliee W HauMeHbIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE
33 CrenenHass (QyHKIHMS C HaTypadbHBIM W LETbIM TMOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKH
36 Toukum paspeiBa. AcumnTorhl TpadukoB GyHkumii. CBoicTBa  QYHKIHM,
' HETIPEPBIBHBIX Ha OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 ApudmeTndeckast ¥ TeoMeTprUIecKas mporpeccuu. opMyina CI0KHBIX TPOIICHTOB
4 Havana maTematnueckoro aHanmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoiHbIE 37IEMEHTAPHBIX (YHKITHIMA
[IpumeHeHre TPOU3ZBOJHONW K WCCIEAOBaHWIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOONbIIero ¥ HAUMEHbBIIIETO 3HAYCHUS (QYyHKIUHU Ha
OTpe3Ke
4.3 [TepBooOpasnas. Murterpan
5 MHOXecTBa U JIOTUKA
5.1 MHosecTBO, onepanuy HajJl MHOKecTBaMu. J[narpaMMel Jinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka




I'eomerpus

7.1 ®Durypsl Ha MITIOCKOCTH

7.2 [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEPXHOCTH BpAILICHUS

7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA

* MaTtematuka: anre6pa U Hadajla MaTeMaTHYeCcKOro aHaiausa, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacsa JI.C., Byry3oB B.®., Kagomues C.b. u npyrue, AKipoHepHoe 00I1IecTBO
«3narenscTBO «lIpocBemenune»
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