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INOACHUTEJIbBHAS 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 HAyYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
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 HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsaX IesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M 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 pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX 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:

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 JOKa3aTeNIbHbIE  pacCyX JE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 3324 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS 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
TFeOMETPUYECKU ammapar Uil pelleHus MNpPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE 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 ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TPOTEKaHHWE 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 NMPOBOIUTCS 3a CUET pelIeHUs 3ajad Ha CO3/laHue NMPOCTPAaHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
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



[0 COJAEPKATeNbHBIM JIMHHUSM, HO W MO ToaaM OOydeHHs Ha YpPOBHE 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.

COJAEP/KAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBo. [loHATne
00 aKkcHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3auMHOe pacmnoioKeHUE MPSAMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECS, MapaAIICIbHbIE U
cKpelmBamomyecs npsamsle. llapamnensHOCTh MNpAMBIX M INIOCKOCTENM B IPOCTPAHCTBE:
NapajulesibHbIe IIPSAMBIE B IIPOCTPAHCTBE; MAPAIUIEIBHOCTE TPEX IMPAMBIX; MMapAJLICIBHOCTD
IPSIMOM M IIJIOCKOCTH. YTJbl C COHAIPABICHHBIMHU CTOPOHAMH; YroJl MEXKIy HIpPSIMBIMH B
npoctpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelIbHbIE  INIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. [Ipocreiime npocTpancTBEHHbIE (PUTYPBI Ha MIIOCKOCTH: TETPadIp,
KyO, apajuieNenuIes; NoCTPOeHNE CeYEHU.

[lepneHUKYISIpHOCTE  HPSAMOM M IJIOCKOCTH:  INEPIEHJIUKYJSpPHBIE MHpsIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUleIbHbIE W IEPHEHAUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPHEHAUKYJIAPHOCTA IPSIMOM M IIJIOCKOCTH, TEOpeMa O MpsAMOU NEPHEHAUKYISPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXAY NPSIMOW M IUIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHENHBIN Yroj JBYIpaHHOro yria. llepneHaukyiasp M HakJIOHHBIE: PACCTOSITHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, NPOEKIMS (UIyphl Ha IUIOCKOCTb.
IlepneHAUKYISAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX ILUIOCKOocTed. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsiTME MHOIOIrpaHHUKA, OCHOBHBIC JJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrosbHas mpusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, IpsAMOYTOJBHBIM Mapajjieyienunesn U ero cporcrsa. ITupamuaa: N-yromapHas
nupamMpia, TpaHM W OCHOBAHHME NHpaMHbl, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUJIBI;
IpaBWIbHAasg M YyCEU€HHas MNHMpaMuga. OJEMEHTHl MNpuU3Mbl U nupamuasl. [IpaBuibHbIE
MHOT'OIPAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHHUKA; MPAaBWIbHAs IPU3Ma U IIpaBUIIbHASA
nUpaMu/a; NpaBUIbHAs TPEYrojbHasi MUpaMuia U IMpaBUIIbHBIA TeTpasp; Ky0. IlpeacraBienue



O MPaBWIBHBIX MHOIOTPAaHHUKAaX: OKTadJp, JoAeKka’ap W ukocadap. CeueHus MNpu3Mbl U
MAPAMUBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM, IUIOCKOCTH.
DJIEMEHTBl CHAMMETPHUH B IUpaMuax, napajuiejenuneaax, NpaBUujibHbIX MHOIOTPAHHUKAX.

Brruncnenue 31€MeHTOB MHOTOTpaHHUKOB: pEOpa, nuaroHanu, yribsl. [lnomans 6okoBoit
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTH NPSIMOM IPU3MBI, IUIOIIAJb OCHOBAaHHW, Teopema o
OOKOBOI MOBEPXHOCTU MPsiIMOM mpu3mbl. [lnomans OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTHU
NpaBWIBHON NMHUpaMUAbI, TeopeMa O Iulom@aau yceuéHHoil nupamunbl. [loHsTHe 00 00BEME.
O0bEM UpaMuIbl, MPU3MBIL.

[TonoOupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAIASMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[wmHapudeckass MOBEPXHOCTh, 00pa3yloomue IMIMHAPUYECKON TOBEPXHOCTH, OCh
LWIMHAPUYECKON moBepxHOCTH. L{uauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yrouas u
0Cb; IUIOIAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTh, 00pa3yrolide KOHWYECKOH ITOBEPXHOCTH, OChb W BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyc: OocHOBaHME WM BepUIMHA, 0Opa3yroomas W OCh; IUIONIAIh
OOKOBOW M NOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrollue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOIIaJb HOBEpXHOCTU cdepbl. B3aumuHoe
pacroJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas III0CKOCTh K cdepe; Mmioianb chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka MIIMHApa U KOHYCA.

KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; cdhepa, BIMCaHHAs B MHOTOTPAHHUK, UJTU TEJIO0 BpallleHUs.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 o00bEME
IOpSMOYTOJIBHOTO Mapajuienenunena 1 ciaeactBus u3 He€. O0béM LmimHApa, KoHyca. OO0BEM
1apa u miomaab chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOIIAAIMU IOBEPXHOCTEH,
00BbEMaMHU ITOJOOHBIX TEJI.

Cevennss nMAMHIpa (MApauIeIbHO W TMEPHEeHAMKYISIPHO OCH), CEYeHHMS KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXOJAIIee Yepe3 BepIINHY), CEUeHHUS I1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MmI0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. PasnoxeHue BekTOopa MO TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3amay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBHUI C BEKTOpaMHU.
IIpssmoyronbHas cucremMa KoopauHar B mnpocTtpaHcTBe. Koopamnarsl Bektopa. Ilpocreimme
3aJaud B KOOpJAMHATaxXx. Yroia Mexay BekTopamu. CKalspHOe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay NPSMBIMH M INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpH
pEILIEHNU TEOMETPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTHKa
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4WIEHa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MaTeMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOleayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (QYHKIMAMHU M HA3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHIX, Chepax IKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPYy, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTE€MaTUYECKUM acCleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUe, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryispHas Quandeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JeSITENIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npodhecCHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPUJIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; T'OTOBHOCTBHIO K AKTHBHOMY YYacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE TNPUPOJHONW M COLMAIBHOM Cpebl, OCO3HAHUEM
NI00AaTbHOTO — XapakTepa JKOJOTMYECKUX  MpoOJieM; OpueHTalued 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(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKA M MaTeMATUYECKOM KyJIbTYpOHW KaK CPEICTBOM ITO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMEUaMi,
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
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® 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 APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpATh CHocoO pemnieHuss y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO BAapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoOBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIECIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBICHUS, IIpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy O0OBEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

® CaMOCTOATENHbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
pOBEEHHOTO HAOTIOCHMS, UCCIEAOBAHNUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLCCCA, 4 TAKIKC BbIIBUTATH ITPCATTIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMaTH3UPOBAaTh M HMHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (HopMm
IIPE/ICTABIICHMUS,;

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

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vhusepcanvnvie KOMMYyHUKAmMUGHbIE Oelicmsus, 00ecneuusarom c@hopmupoeanHoCms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHUS 10 X0y PELICHUs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKA3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAATb CBOU CYXKXACHHUA C CYXACHUAMU OPYIrUX YYAaCTHHKOB JMajiora,
0oOHapyKUBaTh pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTABIATE PE3YJIbTAThI PCIICHUA 3aJa4r, SOKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS C YYETOM 3ajau NMpEe3eHTALUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaTbHOW pabOTHI
MpU  pEIIeHWH YYEeOHBIX 3aj7ad; MPUHUMATH I1I€JIb COBMECTHOW JESATEIHHOCTH,
IUTAHUPOBATh OPTraHU3allUI0 COBMECTHOW paboOThl, pachpenensarTb BHABI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpOILECC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B IPYNMOBBIX (hopmax paboTsl (00CyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
ITYPMBI» W WHBIE); BBINOJHATH CBOK YacTh pabOThl W KOOPJAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMH KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

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

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM I[IO3HABATEIbHON peQIEeKCHH KaK OCO3HAaHUS COBEpIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PEIICHUM 3a7aud, BHOCUTb
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOAWTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3ajad.

OnepupoBarh MOHATUSAMH: [APAJUIETBHOCTh M MEPHEHIUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacloOI0KEHNUE PSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIA Yroj, TpaHH MABYIPAHHOTO Yyria, pedpo
JIBYTPaHHOIO YTIJIa; TMHEHHBIN YroJl ABYTPAaHHOTO yIia; TpagycHas Mepa JIBYIPAaHHOTO yria.

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

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

KnaccudumupoBarh MHOTOTpaHHUKHM, BbIOMpas OCHOBAaHMS Il KjiacCHU(UKAIIU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TIPaBUJIbHBIE MHOTOTPAaHHUKH, TMPSMBIE |
HAKJIOHHBIE TIPU3MBI, TapalIeIeIUIIEeIbI).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIMIIBI TOCTPOEHUS CEUEHUH, HUCTIOIb3Yys METO/I CIIEJIOB.

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH MO oOpaslnaMm WiId
aqropuTMaM, TPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOJIBl TPH PEIICHUH CTaHIApPTHBIX
MaTeMaTUYeCKUX 3aJad Ha BbIUMCICHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK/1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemarp 3amaun Ha HaxOXIEHHE TEOMETPUYECKUX BEIMYMH TO o0pa3lam Huiu
aNropuT™MaM, NPUMEHSs HW3BECTHBIE AHAIMTHUYECKHUE METOJbl MpPH PELIEHWHU CTaHJIAPTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIUYMCICHHE YIJIOB MEXAY CKPEUIMBAIOLUIUMUCS MPSMBIMH, MEXIY
NPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI U TIIOMIAANA TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma, TUPAMUTIA) C
npuMeHeHHeM (OpMYJ; BBIUMCISITh COOTHOIICHUS MEXIy IUIOMIAJSMH IOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPHHU; IEHTP, OCh U TNIOCKOCTH CHMMETPUH (PUTYPBHI.

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

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
npearojgararomux HECKOJIbKO IMaroB pCHICHHUA, €CJIW YCIOBUA NPHUMCHCHHA 3aJaHbl 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 MPOSBJICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIe CHUTyallud H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynTUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH PEATbHBIE CUTYaIlMd Ha SI3bIKE T'€OMETPUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb, oOpa3ymoiue
WIMHIPUYECKON TOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIOLIie KOHHUECKON
MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

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

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHsI.

KnaccuduiupoBaTs B3auMHOE pacioioskeHue chephl U MIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

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

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cepy M OMNHMCAHHBII OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK UJTH TEJIO BPAIICHHUS.

BbIYHCnsATE COOTHOIIECHUS MEXKIYy IUIOMIANAMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N3o6paxars u3yyaemble (GUIYpbl OT PYKH M C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

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

W3Brekatb, UHTEPIPETUPOBATH U NMPEOOPa30BBIBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrInonHATh AEWCTBUS CIOXKEHHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpPa
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBaAMM OHHU 00JIaJaloT.

[TpuMeHsTh paBUIIO Napaslieienunea.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPAMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB W IPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensiTh reoMeTpudeckue (aKTBl sl PEIMICHUS CTEPEOMETPUYCCKUX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE 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 CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBOAUTH TPUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJAEC U IKH3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
c(OpMYITHPOBAHHOW TPOOIEMbI, MOACIUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJETU C HCIOJIB30BAHUEM T'€OMETPUUYCCKUX TOHATUU U TEOpEM,
amnmapara aJreOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKHUX
BEJIMUKH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMsl Bcero 5 , o0pasoBare/ibHbIC
padoTshI padoThI pecypest
1 BBenenue B ctepeoMeTputo 10
I1 .
5 PSAMBIE U IUIOCKOCTH B IPOCTPAHCTBE ) 12 1 6uBnmorexa LIOK
[TapanmnenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 6ubnnoteka LIOK
IIJIOCKOCTEN
4 VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSMHU 10 1 6ubnuoreka LIOK
5 MHororpanHuk# 11 1 bubnunoreka LIOK
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 GubnuoTeka LIOK
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 Temna Bpamenus 12
2 OOBEMEBI TN 5 1 6nbamorea LIOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubnnorexa LIOK
4 [ToBTOpEeHME, 06001IICHNE, 7 1 6ubnnoreka LIOK
cUcTeMaTu3aluvs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OCHOBHBIE TTOHATHUSI
CTEPEOMETPHUH: TOUKA,
npsiMasi, MI0CKOCTh,
npoctpanctBo. [IpaBuia
nU300paKeHMs HA PUCYHKAX:
M300paKCHMS IJIOCKOCTEH,
HapauIeIbHBIX MPSIMbIX
(OTpe3KOB), cepeaHBI
oTpe3Ka

[TonsTHS: IEpeceKaronecs
IIJIOCKOCTH,
nepeceKaroIuecs npsmas u
IIJIOCKOCTh

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH,
MNepeceKkaronuec npamasa u
IIJIOCKOCTh

3HAKOMCTBO C
MHOTOTpaHHHKaMH,
u300pakeHune
MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha
HpOGKIII/IOHHI)IX qepTe>1<ax

Bubnanoteka LLOP

Bubnunoteka LLOP

Bubnunoteka LLOP

http://school-
collection.edu.ru/catalog/rubr/55ad579d-
9074-ace8-7bcc-
eef7328f8973/26117/?interface=themcol



http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/55ad579d-9074-ace8-7bcc-eef7328f8973/26117/?interface=themcol

Hauanbnbie cBeneHus o
KyOe ¥ mupamMuie, ux
pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOTPaHHUKOB

Bubnanoteka LLOP

HauannHbie CBeCHUS O
KyOe u nupamuze, ux
Pa3BEPTKHU U MOJEIIH.
CedeHuss MHOTOIPaHHUKOB

Bubnanoteka LLOP

TTonsTue 00
AKCUOMATHYECKOM

IIOCTPOCHUH CTEPEOMETPHUH:

AKCHOMBI CTCPCOMECTPHUU U
CJIICACTBHA U3 HUX

Bubnnoteka LLOP

TTonsTue 00
AKCUOMATHYECKOM

HIOCTPOCHUH CTEPEOMETPHUH:

AKCHUOMBI CTCPCOMCTPUH U
CIICACTBHUA U3 HUX

Bubnnoteka LLOP

TToustue 00
AKCUOMATUYECKOM

HIOCTPOCHUH CTEPEOMETPHUH:

AKCHUOMBI CTCPECOMCTPUH U
CIICACTBHUA U3 HUX

Bubnnoteka LLOP

10

[Moustue 00
AKCHOMATHYECKOM

HIOCTPOCHUH CTEPEOMETPUH:

AKCUOMBI CTCPCOMCTPUN U
CIICACTBHUA U3 HUX

Bubnnoteka LLOP

11

BzaumHoe pacnionoxxenue




IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroiuecs,
napaJiesibHble U
CKpPELMBAIOIIUECS NPsIMble

12

13

14

[TapamienbHOCT IPSAMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIC B
IIPOCTPAHCTBE;
[apauIeIbHOCTD TPEX
MPSAMBIX

[TapayeasbHOCTh MPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE:
[TapayieabHOCTH IPSIMON |
IIOCKOCTH

VYTIbI ¢ COHANpaBICHHBIMU
CTOpOHAaMHU

Bubnanoteka LLOP

Bubnnoteka LLOP

Bubnnoteka LLOP

15

16

17

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

Yroiu Mexay NpsMbIMU B
IIPOCTPAHCTBE
[TapamiensHOCTD
IIJIOCKOCTEN: MapalljiesIbHbIE
IIJIOCKOCTH

18

CaolicTBa napamieabHbIX
IIJIOCKOCTEMN

19

IIpocreiimue




POCTPaHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTHU: TETPadIp,
KyO, ImapasuiesenuIie

20
21

IToctpoenue ceuenuit

[TocTpoenue ceueHuit

22

KonTtponbHas padora o
teme "[Ipsimble n
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannensHOCT NPSAMBIX U
mIockocTein"

Bubnanoteka LLOP

23

[IepnieHAUKyYIAPHOCTD
IIPSIMOM U TUNIOCKOCTH:
NEPIECHIUKYIIIPHBIC
IPsIMBbIE B IIPOCTPAHCTBE

Bubnnoteka LLOP

24

[IpssmMble napayenbHble U
NEPIEHAUKYIISIPHBIE K
IUIOCKOCTH

Bubnnoteka LLOP

25

26

27

IIpsiMble mapasienbHbie U
NEPIEHAUKYIISIPHBIE K
IUIOCKOCTH

ITpusnax
NEPIEHANKYJIAPHOCTH
IIPSIMOM U INIOCKOCTH
IIpusnaxk
NEPIEHANKYJIIPHOCTH
IIPSIMOM U INIOCKOCTH

Bubnunoteka LLOP

Bubnunoteka LLOP

Bubnunoteka LLOP

28

Teopema o npsimoit
NEePHEHANKYIIIPHON




IIJIOCKOCTH

29

30

31

32

33

34

35

Teopema o mpsimMoit
NEPIEHANKYIJIIPHON
IJIOCKOCTH

Teopema o mpsimMoi
NEePHEHANKYJIAPHON
IIJIOCKOCTH
[lepnenaukynsp u
HAaKJIOHHBIE: pacCTOSTHUE OT
TOYKH J0 MJIOCKOCTH,
paccTostHUE OT MPSMOM A0
IJIOCKOCTH
[lepnenaukynsp u
HAaKJIOHHBIE: pacCTOSTHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHuE OT IPSMOH 10
IJIOCKOCTH
[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHuE OT IPSMOH 10
IJIOCKOCTH
[lepnenaukymnsip u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHuE OT IPSMOH 10
IJIOCKOCTH

VYIbl B IPOCTPAHCTBE: YOl
MeXAy MpsAMOHN U

Bubnnoteka LLOP

Bubnnoteka LLOP

Bubnnoteka LLOP

Bubnnoteka LLOP

Bubnunoteka LLOP

Bubnunoteka LLOP

Bubnnoteka LLOP




ITIJIOCKOCTBIO

36

37

38

JByrpanHbIi yrod,
JIMHEWHBIN yroJ

JIBYTPAHHOIO yTJia
JByrpanHbIi yrod,
JIMHEWHBIN yroJ

JIBYTPAHHOIO yria

[leprieH IUKYISIPHOCTD
MJIOCKOCTEH: MpU3HaK
NEPIEeHIUKYISIPHOCTH ABYX
IUIOCKOCTEH

Bubnnoteka LLOP

Bubnnoteka LLOP

Bubnnoteka LLOP

39

[IepnieHAUKyYIAPHOCTD
IUIOCKOCTEM: MPU3HAK
NEPIIEHUKYJIIPHOCTH ABYX
IIJIOCKOCTEMN

Bubnanoteka LLOP

40

[IeprieHAUKyYIAPHOCTH
IIJIOCKOCTEN: MPU3HAK
NEPIEHIUKYJIIPHOCTH ABYX
IIJIOCKOCTEMN

Bubnnoteka LLOP

41

42

43

Teopema o Tpéx
HNEPIEHIUKYIIApax
Teopema o Tpéx
NEPIEHIUKYIIpax
TeopeMa o Tpéx
NEPIEHIUKYIIpax

Bubnnoteka LLOP

44

KonTponbhas pabota no
TeMaM
"IleprnieHIUKYISIPHOCTD




IpPSIMBIX U IIJIOCKOCTER" 1
"Vl MeXAy NPSIMBIMU U
IJI0CKOCTSIMU"

45

IToHsiTME MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOT'PAaHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIbIE
MHOT'OIPAaHHUKH; pa3BEPTKa
MHOT'OIpaHHHUKA

Bubnanoteka LLOP

46

47

[Ipu3ma: n-yronsHas
IIpU3Ma; TPaHu U
OCHOBaHUs IIPU3MBI;
npsiMasi U HaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS
IIOBEPXHOCTb IIPU3MBI

[Tapamnenenunen,
IPSIMOYTOJIBHBIN
napajuleeuInes] U ero
CBOMCTBA

Bubnanoteka LLOP

Bubnnoteka LLOP

48

49

[Inpamuia: N-yrompHas
nupamujia, TpaHy u
OCHOBaHUE TUPAMU/JIBL;
OOKOBast U MOJHAS
MOBEPXHOCTh TUPAMHU/IBI;
IIPaBWJIbHAS U yCEUEHHAS
nupamuia

[IpaBunbHbBIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO




50

51

MHOTOIPaHHUKA;
MpaBUJIbHAS MTPU3MA U
MpaBUJIbHAS MTUPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS
nMpamMujia ¥ MpaBIIbHBINA
TeTpa’ap; Kyo
IIpencrapienue o
MPaBUIIBLHBIX
MHOTOT'PaHHHUKAX: OKTadp,
JOJICKadAPp U UKOCAdIP.

Cummerpus B
IPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJIBHO TOYKHU,
HpSMOM, IIIOCKOCTH.
DIEMEHTBI CUMMETPUU B
nupaMuiax,
napajenenuneax,
IPABUJIbHBIX
MHOTOTpaHHHUKaX

Bubnnoteka LLOP

Bubnnoteka LLOP

52

53

Brruncnenue snemMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JAuaroHaliv, yribl

[Tnomans 6oxoBoM
MIOBEPXHOCTH U MOJHON
MOBEPXHOCTHU NPSAMOK
MPU3MBI, TUIOIIA/b
OCHOBaHUH, TEOpEMA O
OOKOBOI TOBEPXHOCTHU
IPSAMOM TIPU3MBI

Bubnunoteka LLOP

Bubnunoteka LLOP




TTnomwans 00x0BOI
IOBEPXHOCTH U
MOBEPXHOCTH TPABUIILHOM

54 MApaMUIbI, TEOpEMa O Bubnnoteka LLOP

Iomaau OOKOBOMI

IIOBEPXHOCTU YCEUEHHOU

IUPaAMUJIbI
55 KonrponbHas pabora no

teme "MHororpaHHuku"
56 ITousarue 06 06BEMe Bubanoteka LLOP
57 O0BEM TUpaMu bl
58 O0BEM upamMu b1 bubavoreka LIOP
59 O0BEM TUpaMu bl Bubavnoreka LIOP
60 O0BEM upamMuIbI bubavorexa LIOP
61 O06BEM npu3MBbI Bubnmotexa LIOP
62 O0BEM pU3MBI bubavorexa LIOP
63 O06BEM npu3MBbI

KonTpoabHas pabora no
64 teme "OO0BEMBI

MHOT'OIPAaHHUKOB"

[ToBTOpenue, 06001IEHNE
65 cucTeMaTH3alus 3HaHUi.

[TocTpoeHue ceuenunii B

MHOTOTpaHHHKE
66 [ToBTopenue, 06001IEHNE




67

cHUCTeMaTU3alurs 3HaHUM.
Brluncnenre paccTosiHu:
MEXAY IBYMS TOUKaMU, OT
TOYKH J0 MPSIMOM, OT TOUYKH
J10 TUIOCKOCTH, MEXITY
CKPELIMBAIOIIMMUCS
MPSIMBIMU

HToroBasi KOHTpOJIbHAS
pabora

68

[ToBTopenue, 0600mIEHNE
CHCTEMaTH3aIus 3HAHUMN.
Briuucnenue yrios: Mexay
CKpEIIMBAIOIUMUCS
MPSMBIMH, MEX]1y IPSIMOU
1 TIIJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB
MEXY TIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnbie IIpakTunyeckue Aara HuppoBLIC
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThbI padoThI pecypes:

1 Cdepa u map: neHTp, paanyc, AuameTp; 1 Bubnunoteka LLOP

IUIOMIA/Ib TOBEPXHOCTHU ChEpPhI

B3aumnoe pacnonoxenue chepsl u Bubnnoteka LIOP
2 IUIOCKOCTH; KacaTelbHasl INIOCKOCTh K 1

cthepe; miomaas chepsl
3 N3o6paxkenue chepsl, mapa Ha 1 Bubnunoteka LLOP

mwiockoctd. CedeHus mapa

[MunuHaaprudeckast MOBEPXHOCTb, Bubnunoteka LLOP
4 00pa3yromue MUJINHIPUIECKOM 1

MTOBEPXHOCTH, OCh LIWJIMHIPUIECKON

MIOBEPXHOCTH

[ununaap: ocHOBaHUS U OOKOBast Bubnunoteka LLOP
5 MOBEPXHOCTh, 00pa3yroIas 1 och; 1

ionia b OOKOBOM M MOJTHOMN

MIOBEPXHOCTH

N300pakeHne UIMHAPA Ha TIIOCKOCTH. Bubnnoteka LLOP
6 Pa3eépTka nnnmnapa. CeueHus: HUIMHApa 1

(MI0CKOCTHI0, MapaIEIbHON WIIH

NEePIEeHIUKYISIPHON OCH LIMIUHAPA)

Konnueckast moBepxHOCTh, 00pa3yromiye Bnubanoteka LLOP
7 KOHUYECKOW IOBEPXHOCTH, OCh U 1

BCpIINHA KOHHYECKOM MMOBCPXHOCTHU




Konyc: ocHOBaHue u BepIMHa,

Bubnanoteka LLOP

8 o0pa3yrolas 1 ocb; IJI01aab OOKOBOH 1
MOJIHOM MMOBEPXHOCTHU
Yceu€HHBII KOHYC: 00pa3yomue u Bubnunoteka LLOP
9 BBICOTA; OCHOBAHMS K OOKOBas
IIOBEPXHOCTh
N300pakeHre KOHyca Ha INIOCKOCTH. Bubnunoreka LIOP
Pa3Béprka konyca. CeueHust KoHyca
10 (TJIOCKOCTHI0, MapajuIeIbHOW OCHOBAHUIO,
Y TIOCKOCTBIO, MPOXOISIIEH uepe3
BEPILUHY)
11 KoMOuHamust Ten BparieHus u Bubnnoteka LLOP
MHOTOTPaHHUKOB
MHororpaHHuK, ONMCaHHBIA OKOJIO Bubnunoreka LIOP
12 cdepsl; chepa, BIMcaHHAs B
MHOTOTPaHHMK WJIU B TEJIO BPALICHUS
13 ITonsitre 06 00béMe. OCHOBHBIE CBOMCTBA Bubnunoteka LLOP
00BEMOB Te
14 O6BEM IIMIKMHApPA, KOHYCA bubavorexa LIOP
15 O6BEM mapa ¥ rmIomaipb cdepsl bubavorexa LIOP
[TooOHBIE TENa B TPOCTPAHCTBE. Bnubanoteka LLOP
16 CooTHoIIEHHS MEXTY IUTOIAsIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI
17 KonTtponsHas pabora no temam "Terna
Bpamenusa" u "O0bemsl Ten"
18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE
19 CrnoxeHue 1 BBIYMTAaHUE BEKTOPOB




20

YMHOKEHNE BEKTOPA HA YUCIIO

21

22

23

Pasnosxenue BekTopa mo Tpém
HEKOMIUIaHApHBIM BekTopam. [IpaBuiio
napajuiejenumnea

Pemmenue 3aay, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJI ACHCTBUH C
BEKTOpaMHU

[IpsimoyronbHas cucTeMa KOOpAUHAT B
npoctpancTBe. KoopanHatel BeKTOpa.
[Tpocreiimue 3agaun B KOOpAUHATAX

Bubnnoteka LLOP

Bubnnoteka LLOP

Bubnnoteka LLOP

24

VYron mexay Bekropamu. CKasipHOe
MIPOU3BEICHUE BEKTOPOB

Bubnanoteka LLOP

25

26

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
INJIOCKOCTAMU
KOOp,[[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpU
peIICHUH T'COMECTPUICCKHUX 3a1aY

Bubnnoteka LLOP

Bubnunoteka LLOP

27

28

29

30

KontponbHas padota o Teme "BekTopsl
Y KOOPAMHATHI B MpocTpaHcTBe"

[ToBTOpenue, 06001IeHUE U
cucremaTtu3anus 3HaHuil. OCHOBHBIC
burypsl, paxTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHnue, 06001IeHNE U
cucremaTtu3anus 3HaHuil. OCHOBHBIE
burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHnue, 06001IeHNE U
cHCTeMaTH3alus 3HaHUi. 3a1a4n

Bubnnoteka LLOP

Bubnunoteka LLOP




MJIAHUMCETPHUU U MCTOABI UX PCIICHHUA

[ToBTOpEeHME, 0600IICHUE 1

31 CUCTeMaTH3aIvs 3HAaHWHA. 3a1aun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEeHME, 0000IIICHUE U
39 cucremaTusanus 3Hanuii. OCHOBHbIE 1
burypsl, pakThl, TEOPEMBI Kypca
CTEpEeOMETPUHN
33 HroroBast kKoHTpoIbHAs paboTa 1 1
34 [ToBTOpenwue, 0606H16Hlfe u 1
CUCTEMAaTH3AIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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