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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOTO Kypca «I'eomeTpus» 6a30BOTO YPOBHS IJIsi OOYUYaIOIIMXCS
10 —11 xyaccoB pa3zpaboTana Ha ocHOBe dDeepanbHOrO rOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbABIIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAJUIUI POCCHUIICKOTO 00pa3oBaHUSL.
Peanmaum{ mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OECJIOCTHOCTh
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YUYArOIINXCS .

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJarOMUXCs, GOPMUPOBAHUS
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYNIHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIIEHUH PEATbHOTO W HJICABHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHUU M MPOIIECCOB PEAaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
crocoOCTByeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKKe KadecTB
MBIIUICHUS, HEOOXOUMBIX JUIS aalTallid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapPHOM.

Jlorumueckoe MbIIICHHE, (HOpPMUPYEMOE MpPH HM3YYCHUH OOYYAIOIIMMHCS TOHSTHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWW 3aJlad €CTECTBCHHO-HAYyYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0acTsX AEATENBHOCTH 4YejoBeka. OpUEHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHUE €ro COIMAIBLHOrO OBbITHS, (OpMa OTpaXKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHATLHO BAXKHBIX KAyeCTB, MO3ITOMY aKTyalbHa
3aaua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATHYECKUX T'€OMETPUYCCKUX 3HAHUHN U
NeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIIEIIIHOTO MPOOIKEHUSI 00pa30BaHUs IO
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HAueHa JUIs OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oonee rryOOKO, €CITM B JAJIbHEUIIIEM BO3HHKHET HEOOXOIUMOCTh B TEOMETPUUYECKUX 3HAHUSAX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHue TPEICTABICHUS O TI'EOMETPHUH KAaK YacTH MHPOBOU KYIbTYpPHl H

OCO3HaHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPAaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIETr0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJCHHE METOJAAMM peHIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuEe YMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHATHSIMH O MHOTOTPAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PACCYXJCHHUS B  XOJ€  pEeLIeHUs
CTEepEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE MHTEJUIEKTYalbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHON TPAMOTHOCTH, pPEJIEBAaHTHONW TE€OMETPHH: yMEHHUE
pacrno3HaBaTh MPOSBICHUS €OMETPHUUECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar Juis pelieHds MPaKTUKO-OPHUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH IMOTYYCHHBIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4yeHHUs 3ajady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbIM 00pa3oM OpraHu30BaHHas pabOoTa HAJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmourenne OTAAETCS HAINSIIHO-KOHCTPYKTUBHOMY METONy OOy4YeHUs, TO €cCTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHMM Yy ydalluxcs B Kypce
CTepEOMETPHUH MPOBOTUTCS 3a CUET peIlIeHHUs 3aa4 Ha CO3JIaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3ala4y Ha OIMEpPUPOBaHWE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHUE 0OPA30M — B YCIOBHSIX OTBJICUEHHUS OT HATJISATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEpP KaHMsI.

OcHoBHBIE cojaepxaTenbHble JUHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJCP)KATCIIbHBIM JIMHUSM, HO W IO TojJaM OOydYeHHMsS Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJICIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPECMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenne reomerpun oTBOIUTCS 2 yaca B Hezento B 10 kinacce u 1 yac B Heento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUS cTepeoMeTpuu. Touka, rpsimasi, IIOCKOCTb, MpoCcTpaHCcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIISIICTBHS U3 HUX.

B3aumHoe pacnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
CKpeluBampomuecs npsaMble. [lapamienbHOCTh NpPSIMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajulefibHble MpsSMble B IMPOCTPAHCTBE;, MAPAIENBHOCTh TPEX MNPSIMBIX; MapaieIbHOCTh
NpsIMOM M MJIOCKOCTH. YTJIBl C COHAIPaBJICHHBIMH CTOPOHAMH; Yrojl MeEXJAy MNpsSMbIMU B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreiinne npocTpaHCTBEHHbBIE PUTYpBI HA MIIOCKOCTHU: TETPadIp,
KyO, napaJijiesienumnes; NoCTpOeHNE CEUSHUH.

[lepneHukynapHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIUKYJISPHbIE TpsMble B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJISAPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJI MEXIY NMPSMOM M IUIOCKOCTHIO; JABYIPaHHBIN yrod,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IJIOCKOCTH, PACCTOSIHUE OT MpsIMOM J0 IUIOCKOCTH, NpOeKUus (UTypbl Ha IUIOCKOCTb.
[TepieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTEH. Teopema
0 TPEX MEPNECHIUKYIISIPaXx.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. IIpusma: N-yrosapHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; NIPsAMasi U HAKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS MIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsMOYTOJIbHBIN Napajulesienunes U ero corcrea. [lupammpa: N-yrosbHas
nUpaMuia, TpaHd W OCHOBaHWE MUpaMHJibl; OOKOBas W TMOJIHAS IMOBEPXHOCTh MHUPAMHUJBI;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSTHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma M IpaBUJIbHAs
MMpaMua; NpaBuUiIbHas TPEYrojbHas MUpamMuaa U NpaBUiIbHBIN TeTpadap; KyO. [Ipeacrasienue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa3Jp, JoJAeKa’ap M ukocayap. CeueHus MNpusMbl U
MMUPaAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNeMEHThl CHMMETPUH B IUpaMUAax, Napajjieenuneaax, IpaBUibHbIX MHOTOTPaHHUKAX.

Brrunicnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Tnomans GoxoBoi
MIOBEPXHOCTH M TIOJHOW IOBEPXHOCTH NPAMOM MNpPHU3MBI, ILIOLAJb OCHOBAHMWH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIBHON NMUpaMU[BI, TeOpeMa O IUIoaau yced€HHo mupamuiabl. [lonstue o6 oObéme.
OO0BEM UpaMHIbI, TPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus



HunuHapuyeckas NOBEPXHOCTb, OO0pa3zyoUIUMe LMIMHAPUYECKOW IIOBEPXHOCTH, OCh
HWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs B OOKOBAas MOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OChb W BEpIIMHA
KOHHUYeCcKoW moBepxHocTU. KoHyc: ocHOBaHME M BeplIMHa, oOpa3yrouias M OCh; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrosioskenue chepsl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIonans chepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIMHApa U KOHYcA.

KOM6I/IHaIII/II/I TCJI Bpall€CHHUA W MHOTI'OrpaHHUKOB. MHOFOFpaHHI/IK, OIIMCAHHBIA OKOJIO
cdepsr; cepa, BoucaHHass B MHOTOTPaHHUK, WM TEJIO BPAILICHMUS.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rmioimap chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TTOIOOHBIX TEJL.

Ceuenns mwmHApa (MapauIeIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockocTH U B pocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema KoopAWHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJlauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NpPOU3BEJICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHUS TPOrpamMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHM, TPOLEAYp TPakKITAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON Ipa’KIaHCKOW UACHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ATUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JNOCTH>KEHUM HAyKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIAJla B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTEeMaTHYE€CKUM acCleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPUICHCTBOBAHHUSA, IPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHOM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayiieil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa3oBaHUIO HAa TPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pelIeHUN TPAKTUYECKUX 3a7]a4 MAaTEMaTUYECKON HAIIPABICHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpeibl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMYECKUX MTpoOsieM; OpHUeHTaluell Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU U MaTeMaTU4YeCKOW KyJIbTYpOH Kak CpEACTBOM IO3HaHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MTPOrpaMMBbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS ~ OBNAJICHUEM  YHHBEPCAIBHBIMU  HO3HABAMENbHBIMU  OeliCMEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00y4arowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble oruyeckue aeicTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMAaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TOHATHIMH, (HOPMYIHPOBATH OMPEICIICHUS ITOHSITHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHEHMSI, KpUTEPUHU TPOBOJIMMOTO aHaN3a;

® BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKIEHHUS: YTBEPAUTEIbHBIC U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUS B (aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UIsl BBISBICHUSA
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KMCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/IIOYEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh crocoO perieHus y4eOHOU 3amaun (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (PUKCUPYIOLIUE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOBbeKTa, SBIEHHs, Mpolecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJNYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MMPOTHO3UPOBATH BO3SMOIKHOC PA3BUTHUC MPOLCCCA, 4 TAKIKC BbIABUTATH IMPCATIOJJIOKCHHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUIUTHl HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U1 OTBETAa HA BOMPOC U
JUIS pEIlIeHUs 3a]1auH;

BBIOMpaTh MH(POPMAIMI0 H3 HWCTOYHHKOB pA3UYHBIX THIIOB, aHAJIW3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIpE/ICTaBICHMUS;

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3IuyHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHMBAaTh HAAE&KHOCTh HMHGPOpPMAIMM IO CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHuueepcanvuvie KOMMyHUKamMueHole Oelicmeus, 00ecnedusaom chopmuposaHHoCcms
COYUATILHBIX HABLIKOB 00YUAIOUJUXCHL.
Oo01menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYKJIEHHS B COOTBETCTBHHU C YCIOBHSIMHU M LEISIMHU
OOIIeHHUs; SICHO, TOYHO, TPAMOTHO BBHIpaXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TEMBI, TPOOIIEMBI,
pelmiaeMoi  3ajaud, BbBICKA3bIBaTh UJAEWU, HAICJICHHbIE Ha TIOUCK pPEeIeHMUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPE/ICTaBIATh PE3y/bTaThl PEHICHUs 3a7auu, IKCIEPUMEHTA, UCCIeA0BaHUS, TPOEKTA;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad Mpe3eHTAlud U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHONW W WHAWBUAYaJIbHOW pabOTHI
NpH pEUICHWH YYeOHBIX 3a/a4, NPUHUMATh IIeJIb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHW3aIMI0 COBMECTHOM pPa0OTHI, paclpeiesTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATL CBOK 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOJIYKT MO KPUTEPHUsIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaust, 06ecneuugaiom hopmMuposanue CMoiCi08biX
YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIaH, AJITOPUTM PELICHUS 33aJJauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIB:



e BJAJCTh HABBIKAMHM II03HABATENBHOW pe(IeKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® IpeABHUJAETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTh IIPH PELICHUM 3aJaud, BHOCUTb
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHMBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHUS] WM HEJIOCTWKEHUS pe3yIbTaTOB MAEATEIbHOCTH, HAXOJIUTh OILUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], ITIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX IPH PEIICHHH T€OMETPUUYECKHUX
3aJ1a4.

OHepI/IpOBaTB IIOHATUSIMMU. HapaJ'IJ'IeJ'II)HOCTI) nu HepHeHI[I/IKy.HHpHOCTB prIMBIX nu
TIIOCKOCTEH.

KnaccuduiupoBaTh B3aMHOE pacIioioKeHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSMH: JBYTPAaHHBIA YroJl, TpaHU JBYTpaHHOTO yria, pedpo
JBYTPAHHOTO yIJja; THHEHHBIN yToJ ABYTPAHHOTO yIJa; TpaaycHas Mepa IBYTPAHHOTO yTJa.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHHUK, BBIMYKJIBIM M HEBBITYKJIBIA MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TPAaBUIILHBII MHOTOTpPaHHUK.

Pacro3naBath OCHOBHBIE BHJIbI MHOTOTPAaHHHKOB (ITMpaMU[a; MPU3Ma, MPSIMOYTOJIbHBII
napasuiesIenuIe I, Kyo).

KnaccudummupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHWS Ui KjacCHU(pUKAIIUU
(BBIMYKJIBIE W HEBBINYKJIBIE MHOTOTPAHHHWKHW; IPaBUJIbHBIE MHOTOTPAaHHUKH, TMpsSMbIE |
HAaKJIOHHBIE TIPU3MBI, ITAPAJUICIICITUTIC IBI).

OnepupoBaTh MOHATHAMU: CEKYIIas TUIOCKOCTh, CEYCHUE MHOTOT'PAHHHUKOB.

OOBACHATH MPUHIIUIIBI TOCTPOCHUS CEUEHUH, UCTIOIb3Yysl METO/I CIIEIOB.

CTpouTh CEUYCHHS] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINIOJHATH (BBIHOCHBIC) TUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pematp 3amaum Ha HaXOXKJACHHE T'E€OMETPHUYECKMX BEIMYMH 10 oOpaslaMm MWiH
aNropuTMaM, NPHMEHSS H3BECTHBIC AHAIMTHYECKHE METOJbI IpPH PEHICHWH CTaHIapPTHBIX
MaTeMaTHYECKUX 3aJa4 Ha BBIUMCIEHUE PACCTOSIHUM MEXIY IBYMS TOYKaMH, OT TOYKH 0
MPSIMOM, OT TOYKH A0 MIOCKOCTH, MEXKY CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXKICHHE TEOMETPUUECKHMX BEJIMYMH 1O o00pa3laM WiIH
aNropuTMaM, NPHUMEHSS HW3BECTHBIE AHAIMTHYECKHE METOJbl MpPH PEUIEHWH CTaHJapTHBIX
MAaTeMaTHYECKUX 3a/1a4 Ha BBIUMCIECHUE YIJIOB MEXIY CKpPEIIMBAIOUIUMUCS MPSAMBIMHU, MEXIY
MPSIMOM M TJIOCKOCTBIO, MEX/1Y MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MPU3Ma, TUpaMHUIA) C
npUMeHeHHeM (OpMyI; BBIUMCISTH COOTHOIICHUS MEXAy IUIOMIAJASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.



OHepI/IpOBaTB MNOHATHUAMHU: CHUMMETpPUSA B MPOCTPAHCTBC, LCHTP, OCb MW INNIOCKOCTb
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (DPUTYPBHI.

W3BnekaTh, mpeoOpa3oBhIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (UTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[IpumensaTs reomerpuueckue (axkTbl Ui pPELIEHUS CTEPEOMETPUYECKUX 3ajad,
MPEIOJaraIiiX HECKOJIbKO IIaroB pPEIICHUS, €CM YCJIOBUS NMPUMEHEHHS 3a/JaHbl B SIBHON
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPCOMETPHUCCKUX 3a7ay.

[IpuBoauTE mHpUMEpPHl MAaTEMaTH4YECKUX 3aKOHOMEPHOCTEHM B TMPUPOJE U KHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAaHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTNn4YCCKUu
chopMyIUPOBAaHHOUN MPOOJIEMBI, MOJIEIUPOBATh PEATbHBIE CHUTYallMd Ha S3BIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJEIN C HCIOJh30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OmnepupoBaTh TIOHSATHSIMHU: [VTAHIPAYECKAsT MIOBEPXHOCTH, oOpazyromue
WIMHAPUIECKOH MOBEPXHOCTH; IWINHAP; KOHWYECKask TOBEPXHOCTh, 00pa3yroIne KOHMYECKOU
MOBEPXHOCTH, KOHYC; ChepruuecKast TOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWIMHIP, KOHYC, cdepa U map).

OOBICHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAI[CHHUS.

KnaccugummposaTh B3aMMHOE PacIoNIOXKEHHE CPEephl U IIIOCKOCTH.

OnepupoBaTh MOHATHSAMU: IIAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTA,
IIAPOBOH CIJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BRICOTA IIIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TN BpAIllCHHUs, TEOMETPUICCKUX TEN C
npUMeHeHHeM (GOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUMCIIATE COOTHOIICHHST MEXKIY TUIOIIAASMHU TOBEPXHOCTEH M 00BbEMaMH IMOIOOHBIX
TeJI

N300pakate u3ydaembie (QUTYpbl OT PYKH M C TPUMEHEHHEM IMPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) MIIOCKHE YePTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYDP: BUJ
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATH U MPeoOpa30oBbIBaTh WHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATE AeWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHUCTI0, OOBSICHATH, KAKUMU CBOMCTBAMU OHU OONIaaroT.

[TpuMeHsATh MpaBUiIo MapauieIenunea.



OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpa, PABCHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, yroJ MEXKIy BEKTOpPaMH, CKaJIIPHOE
MIPOU3BE/ICHNUE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPBI.

HaXOI[I/ITB CYMMY BCKTOPOB U MPOU3BCACHUEC BCKTOPA HA YHUCJIO, YTOJ MCXKAY BCKTOPaAMU,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAAbIBATE BEKTOP 10 ABYM HCKOJIJIMHCAPHBIM BECKTOpPAaM.

3amaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOO/ IMHAT.

[IpumensaTs reomerpuueckue (akTbl JUIsl PELICHUS CTEPEOMETPUYECKHX  3ajad,
MPEIOJIaralIinX HECKOJIBKO IIaroB pEIICHUs, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHOM
dopme.

Pemratn HpOCTCI\/JIIHI/IC reoOMETPpUICCKUC 3aa4u Ha NPUMCHCHHUEC BEKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pemratn 3aa4u Ha JO0Ka3aTeJIbCTBO MATEMATHYCCKUX OTHOLIEHUNA U HaXO0XKXJICHUC
rCOMETPHUICCKUX BCIUYHUH I10 06pa3uaM WM aJilrOpuTMaM, NpUMCEHAA U3BCCTHBIC METOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajia4.

[IpuMeHATH NpoCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHCTEMBI [IPU PEIICHUU CTEPEOMETPHUCCKHIX 3a/ay.

[IpuBoauTE mNpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEHM B TMPUPOJE W IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MONy4YeHHBIE 3HAHMS HA NPAKTUKE: aHAJU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa peIICHu A MaTEMaTN4YCCKU
chopMyIHpPOBaHHON TPOOIIEMBI, MOJEIHPOBATh pPEAbHbIC CHTYyallMd Ha SI3bIKE T'€OMETPHUH,
UCCIIEI0BATh TMOCTPOCHHBIC MOJICIH C WCIOJh30BAaHHMEM TI'€OMETPHUYCCKHX MOHITHH U TEOpeM,
anmapara anareOpbl; pemarh MPaKTUISCKUE 3a/1a4H, CBSI3aHHbBIC ¢ HAXOKICHUEM FeOMETPUICCKHIX
BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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MPSIMBIMU U
IUIOCKOCTSIMH

10 1

MHororpaHHUKu

11 1

O0BEMBI
MHOTOTPaHHUKOB

[ToBTOpEHMeE:
CEUeHU,
PACCTOSIHUS U YTJIbI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68 5




11 KJIACC

HaumenoBanu
e pa3jiesioB U
TeM
MPOrpamMmbl

Ne
n/
n

KoaudecTBO 4acoB

Bcer
0

KoHnTpobHbI
e padoThI

IIpakTH4eckn
e paboThbI

DJIEeKTPOHHbIE
(uudpossbie)

o0pa3zoBaTe/ibHbI

e pecypchl

Tena BpameHus

12

OOBEMBI TEN

Bekrops!l u
KOOP/AHMHATHI B
MIPOCTPAHCTBE

10

[ToBTOpEHME,
00o01enue,
CHCTeMaTH3aIu
s 3HAaHWH

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

34







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHnTtpois
HbIE
padoThI

IIpakTHye
CKHe
padoTsI

Jara
H3Y4YeH
us

DJIEeKTPOHHBI
e uupposkIe

oOpa3oBareJ

bHbIE

pecypchbl

OcHoBHBIE
TTOHATHS
CTePEOMETPUH:
TOYKa, IpsMasi,
TJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuiia
n300pakeHus Ha
pHUCYHKaX:
n300pakeHUs
IUIOCKOCTEH,
MapajuIeTbHBIX
MPSIMBIX
(oTpe3koB),
CepeHbI
oTpe3ka

01.09.2
023

IlonsTHs:
MepECEKaIINEC
s INIOCKOCTH,
MepECEKAIINEC
s IpsMas u
IUIOCKOCTh

05.09.2
023

IlonsaTus:
MepeceKaroImec
s INIOCKOCTH,
MepeceKaroImec
s IpsiMasi u
MJI0CKOCTh

08.09.2
023

3HAKOMCTBO C
MHOTOI'paHHUKaM
U, U300paxeHue
MHOTOI'PaHHUKOB
Ha pUCYHKax, Ha
MIPOEKIIMOHHBIX

12.09.2
023




yeprexax

Hauanbnbie
CBEJICHHSI O KyOe
Y IUPAMHUJIE, UX
pa3BEPTKU U
MOJICITH.
Ceuenus
MHOTOTPaHHUKOB

15.09.2
023

Hauanbnabie
CBEJIEHUS O KyOe
Y TTUPAMHU/IE, HX
pa3BEPTKU U
MOJICITH.
Ceuenus
MHOTOTPaHHUKOB

19.09.2
023

Ilousttre 00
aKCHOMaTHYECKO
M IIOCTPOECHUH
CTepEOMETPHUH:
AKCHUOMBI
CTEPEOMETPUHU U
CHEACTBHS U3
HHX

22.09.2
023

ITousarue 06
AKCHOMAaTHYECKO
M IIOCTPOCHHUHU
CTEPEOMETPHH:
AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3
HHUX

26.09.2
023

ITousarue 06
AKCHOMAaTHYECKO
M IIOCTPOCHUHU
CTEPEOMETPHUH:
AKCHOMBI
CTepEeOMETPUU U
CIEICTBUS U3
HHUX

29.09.2
023

10

ITousarue 00
AKCUOMATUYECKO
M TIOCTPOCHHHU

03.10.2
023




CTEPEOMETPUH:
AKCHUOMBI
CTEPEOMETPUH U
CIIC/ICTBHS U3
HUX

11

Bzanmnuoe
pacIoJIOkKEHNE
HpﬂMI)IX B
MPOCTPAHCTBE:!
MEPECEKAIOIINEC
s1, TapaJuIeJIbHbIC
nu
CKPEILHMBAOIINEC
s IPSIMBIE

06.10.2
023

12

[TapannensHOCTH
MPSIMBIX U
IJTOCKOCTEN B
MPOCTPAHCTBE:
napajieabHbIe
MpsSIMBIC B
MIPOCTPAHCTBE;
MapajieIbHOCTh
TPEX MPSIMBIX

10.10.2
023

13

[TapannensHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapannensHOCTH
NpAMON 1
IJI0CKOCTH

13.10.2
023

14

Yrisl ¢
COHAIPaBJICHHBI
MH CTOPOHAMH

17.10.2
023

15

Yron mexny
MPSMBIMU B
MIPOCTPAHCTBE

20.10.2
023

16

Yron mexnay
MPSIMBIMU B
MPOCTPAHCTBE

24.10.2
023

17

[TapamiensHOCTD
IIJIOCKOCTEMN:
napajulebHble

27.10.2
023




IIIIOCKOCTH

CaoiicTBa

18 napauieIbHbIX 07.11.2
IIJIOCKOCTEMN 023
IIpocreiimmue
IIPOCTPAHCTBEHH

19 ble QUryphl Ha 10.11.2
IUIOCKOCTH: 023
TeTpa’p, Kyo,
MapajljIeIenuIe

20 HOCTpOUeHI/Ie 14.11.2
CeUeHHH 023

91 HOCTpOueHI/Ie 17.11.2
CCUeHHH 023
KontponbHas
paboTta 1o Teme
"ITpsamMble n

99 IUIOCKOCTH B 21.11.2
IPOCTPAHCTBE. 023
[TapannensHOCTL
MPSAMBIX U
miockocrei"”
[lepnengukynsp
HOCTb MPSIMOU 1

93 IUIOCKOCTH: 24.11.2
NEPIEH AUKYIIAPH 023
bI€ IIPSIMBIE B
IIPOCTPAHCTBE
IIpsimble

24 napanie/ibHbIC U 28.11.2
NEePIEHIUKYIIAPH 023
bI€ K IIJIOCKOCTH
IIpsimeie

25 napajeabHbIC U 01.12.2
NEPIEHINKYIISIPH 023
bI€ K IIJIOCKOCTH
ITpusnax

26 nepneHllI/IK}’fﬂPH 05.12.2
OCTH IIPSIMOU U 023

IIIIOCKOCTH




27

IIpu3naxk
NIEpIEHIUKYIISIPH
OCTH NPSIMOU U
IIJIOCKOCTH

08.12.2
023

28

Teopema o
psIMOM
MEPIEeHIUKYIISIPH
OH IUIOCKOCTH

12.12.2
023

29

Teopema o
psIMOM
MepIEeHIUKYISAPH
OM TUIOCKOCTH

15.12.2
023

30

Teopema o
psIMOM
MEePIEeHIUKYISIPH
OH IIOCKOCTH

19.12.2
023

31

[Tepnenpukysp
Y HaKJIOHHBIE!
paccTosiHue OT
TOYKH JI0
IIJIOCKOCTH,
paccTosiHUE OT
NpsAMOM 10
IIJIOCKOCTH

22.12.2
023

32

[Tepnienaukysmsp
Y HaKJIOHHBIE:
paccrosiHue ot
TOYKH JI0
IJI0CKOCTH,
paccrosiHue ot
NpsSMOi 10
IJI0CKOCTH

26.12.2
023

33

[Tepnienaukyssp
Y HAaKJIOHHBIE!
paccTosiHue OT
TOYKH J10
IIJIOCKOCTH,
paccrosiHue OT
MPSIMOM 110
IIJIOCKOCTH

29.12.2
023

34

ITepnenpukysp
Y HAaKJIOHHBIE!

09.01.2




paccTosiHue OT
TOYKH JI0
IJIOCKOCTH,
paccTosiHue OT
IIPSIMOM 10
IJIOCKOCTH

024

35

Ve B
MPOCTPAHCTBE:
YTOJI MEXIY
psIMOM U
IUIOCKOCTBIO

12.01.2
024

36

JIByrpaHHbII
YI0JI, TUHEUHBIN

yron
JIBYTPaHHOTO
yria

16.01.2
024

37

JIByrpaHHbII
YI0JI, THHEUHBIN

yron
JIBYTPaHHOTO
yria

19.01.2
024

38

[Tepnienaukysmsp
HOCTb
IUIOCKOCTEH:
MPU3HAK
MepIEHIUKYIISIPH
OCTH JIBYX
IJIOCKOCTEH

23.01.2
024

39

[Tepnienaukysmsp
HOCTb
IUIOCKOCTEH:
MPU3HAK
MePIEeHIUKYISAPH
OCTH JBYX
IUIOCKOCTEH

26.01.2
024

40

Ilepnienqukynsp
HOCTb
IIJIOCKOCTEMN:
MIPU3HAK
NEPIEHIUKYIISPH
OCTH JBYX
IIJIOCKOCTEMN

30.01.2
024




41

Teopema o Tpéx
IEPIEHINKYIIApa
X

02.02.2
024

42

Teopema o Tpéx
IIEPIIEHIUKYIIApa
X

06.02.2
024

43

Teopema o Tpéx
IIEPIIEHIUKYIIApa
X

09.02.2
024

44

KontponbHas
paboTa 1mo TeMam
"[lepnenukynsp
HOCTb NPSAMBIX U
miockocteil" u
"Vrusl MeXIy
MPSIMBIMU U
IJIOCKOCTSAMHA"

13.02.2
024

45

[Tonsitue
MHOTOTpaHHUKa,
OCHOBHBIE
3JIEMEHTHI
MHOTI'OTpaHHUKA,
BBIITYKJIBIE U
HEBBIITYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOTpaHHUKA

16.02.2
024

46

[Tpuzma: n-
yroJbHas
Mpu3Ma; TpaHu u
OCHOBAaHHSI
MIPU3MBI; TIpsIMast
M HaKJIOHHAs
MIPU3MBI;
OoKoBasg U
MOJTHAS
MTOBEPXHOCTh
TIPU3MBI

20.02.2
024

47

[Tapamnenenunesn

MIPSIMOYT OJIbHBIN
napajuIeIeIuIe|

27.02.2
024




U €ro CBOMCTBA

48

[Mupamupa: n-
yTOJIbHast
anaMI/ma, FpaHI/I
1 OCHOBaHUE
HI/IpaMI/IHI)I;
OokoBas u
MOJIHAas
IIOBEPXHOCTH
HI/IpaMI/IHI)I;
HpaBI/IJ'[I)HaSI 158
yced€HHas
nupamuaa

01.03.2
024

49

[IpaBunbHBIE
MHOTOTPaHHUKH:
TIOHATHE
MIPaBUJIHLHOTO
MHOTOTpaHHUKA;
MpaBUJIbHAS
npu3Ma u
MpaBUJIbHAS
UpamMuaa;
MpaBUJIbHAS
TpeyrojbHas
nupamMuaa u
MpaBUJIbHBIN
TeTpa’ip; Kyo

05.03.2
024

50

[IpencraBnenue
0 TPaBWJIBHBIX
MHOTOTpaHHUKAX
. OKTadIp,
JOJIeKadIp U
HUKOCadIP.

12.03.2
024

51

Cummertpus B
MPOCTPAHCTBE:
CUMMETpUS
OTHOCHUTEJILHO
TOYKH, IPSIMOH,
TJIOCKOCTH.
ONEeMEHTBI
CUMMETPHUU B
nupaMuax,

15.08.2
024




mapaJlICJICIIUIICa
ax, NpaBUJIbHBIX
MHOT'OrpaHHUKax

52

Brrunciaenue
3JICMCHTOB
MHOFOFpaHHI/IKOB
: péopa,
JAuaroHaliu, YIJIbL

19.03.2
024

53

[Tnomans
O0KOBOM
IIOBEPXHOCTH U
MTOJTHOU
IIOBEPXHOCTH
MIPSIMOM TIPU3MBI,
IIJIOIA/Ib
OCHOBaHMHI,
Teopema o
O60KOBOM
ITOBEPXHOCTH
MPSIMOM TPU3MBI

22.03.2
024

54

IInmomane
O60KOBOM
MMOBEPXHOCTH U
MTOBEPXHOCTH
MPaBUILHOM
MUPaMHU/IBI,
TeopeMa o
IJI0LIAAN
OOKOBO¥
MMOBEPXHOCTHU
YCEUEHHOMN
MIAPAMH/IBI

05.04.2
024

55

KonTposbHas
pabora 1o Teme
"MHoTrorpaHHuK

u

09.04.2
024

56

TTousarue 00
00BéMe

12.04.2
024

57

O0BéM
HPaMUJIBL

16.04.2
024




O0BéM

58 T — 19.04.2
024
59 I?ST’GM 23.04.2
paMU/IbI 024
6o | OomeM 26.04.2
T PAMHIBI 024
61 OO0BEM TTPU3MBI 03.05.2
024
62 O06BEM TTPU3MBI 07.05.2
024
63 OO0BEM TIPU3MBI 14.05.2
024
KontponbHas
pabora 1o Teme
64 "O0BEMBI 17.05.2
MHOTOTPaHHUKOB 024
[ToBTOpEHME,
00001eHNe
cUCTeMaTU3aIus
65 3HaHUH. 21.05.2
[TocTpoenue 024
CEYCHUH B
MHOTOTpaHHUKE
IToBTOpEHME,
000011IEHNE
cUCTeMaTH3aIHs
3HAHUM.
Brruncnenue
66 PaCCTOSTHUM: 91.05.2
MEeXIY IBYMS 024
TOYKaMH, OT
TOYKHU JI0
IIPSIMOH, OT
TOYKHU JI0

IIIIOCKOCTH,




MEKIY
CKpELIUBAIOIIUM
HCS TPSAMBIMH

67

Hrorosas
KOHTPOJIbHAS
pabora

24.05.2
024

68

[ToBTOpEHME,
00o0renune
CUCTEMaTH3aIUs
3HAHUM.
Brruncinenue
YIJIOB: MEXKITY
CKPEIIUBAIOIINM
HCS IPSMBIMH,
MEXKy NPSIMOU U
IJTOCKOCTBIO,
JIBYTPAHHBIX
YIJIOB, YIJI0OB
MEXTY
TIJIOCKOCTSIMU

24.05.2
024

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

68




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHnTtpois
HbIE
padoThI

IIpakTHyec
KHe
padoTsI

Jara
H3Y4YeH
us

DJIEeKTPOHHBI
e uupposkIe

oOpa3oBareJib
HbI€ pecypchl

Cdepa u map:
LCHTP, PaANYC,
JTHAMETP;
TUIOIIA/Tb
TIOBEPXHOCTH

cepbl

B3anmuoe
pacroioxeHne
cdepsl 1
TJIOCKOCTH;
KacaTeJTbHas
TJIOCKOCTH K
chepe;
I0LIa/1b
chepsl

N3obpaxenune
cdepsl, mapa

Ha TJIOCKOCTH.
Cedenus mapa

Hunuaapudeck
ast
MTOBEPXHOCTb,
oOpazyromue
UMIMHAPUIECK
oit
MTOBEPXHOCTH,
0Ch
UMIMHAPUIECK
oit
MMOBEPXHOCTHU

Humusap:
OCHOBAHUSA U
OokoBast
MTOBEPXHOCTb,
obpa3ymomas u
0Cb; TJIOIIA/b




OOKOBOI U
HOJHOU
MMOBEPXHOCTU

N3ob6paxxenue
WIMHApA HA
TUTOCKOCTH.
PazBépTka
HWIAHIPA.
Ceuenus
IWIAHIPA
(TII0CKOCTHIO,
NapajuIeIbHON
WA
MePIICHIUKYIIS
pHOM ocH
AJTUHIPA)

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHUYECKOMN
TTOBEPXHOCTH,
OCh ¥ BEpIIMHA
KOHHUYECKOM
MTOBEPXHOCTH

Konyc:
OCHOBaHUE U
BEpIINHA,
oOpasyromas u
OCb; IJIOLIAb
OOKOBOM U
MOJIHOM
MTOBEPXHOCTHU

VceuéHHpiit
KOHYC:
oOpa3ymomiue u
BBICOTA;
OCHOBAaHMA U
OokoBast
MTOBEPXHOCTh

10

N3o6paxxenue
KOHyca Ha
TUTOCKOCTH.




PazBépTka
KOHYyca.
Ceuenus
KOHyca
(TI10CKOCTHIO,
NapajuIeIbHON
OCHOBAHHUIO, U
IIJIOCKOCTBIO,
MPOXOASIIEN
yepes
BEpILIHHY)

11

KomoOunamus
TeJ BpaleHus
)i
MHOTOTPaHHUK
OB

12

MHororpaHHuk
, OTIMCAHHBIN
0K0JI0 chepsl;
cdepa,
BIMCAaHHAas B
MHOT'OTPaHHUK
WJIU B TEJIO
BpalleHus

13

ITousarue 06
00BéMe.
OCHOBHBIC
CBOMCTBA
00BEMOB Tell

14

O0BéM
HIHHJIPA,
KOHYca

15

O6béM mapa u
TUTOIIA/Tb
chepsl

16

[TomoOHBIC
Telna B
MIPOCTPaAHCTBE.
CooTHoOIICHUS
MEXIY
IUTOIIAAIMH
IIOBEPXHOCTEH,




o0BéMaMu
H0JI00HBIX Tell

17

KontponbHas
pabota o

temam "Tena
BpaieHus" u

"O0pemMsbl TET"

18

Bekrop Ha
IUIOCKOCTH U B
MPOCTPAHCTBE

19

Crnoxenue u
BBIYUTAHUC
BEKTOPOB

20

YMHOXKEHNE
BEKTOpa Ha
qHCII0

21

Paznoxenue
BEKTOPA IO
TpEM
HEKOMILIaHApH
BIM BEKTOpaM.
[IpaBuno
napasieaenuIl
ena

22

Pemenne
3ajad4,
CBSI3aHHBIX C
MIPUMEHECHHUEM
TIpaBUJII
JNEUCTBUM C
BEKTOPaMH

23

[IpssmoyronsHa
s CUCTEMA
KOOpJUHAT B
IIPOCTPAHCTBE.
Koopaunatst
BEKTODA.
IIpocreitmue
3a/1a4M B
KOOpAMHATAX

24

Yron mexnay
BEKTOPAMH.




CkansipHoe
MPOU3BEICHUE
BEKTOPOB

25

Brraucnenue
YTJIOB MEXITY
HpﬂMI)IMI/I nu

TIOCKOCTSIMU

26

Koopaunarho-
BEKTOPHBIN
METO/1 IpH
pelieHuu
r€OMETPUYECKU
X 3a/1a4

27

KontponbHas
pabora 1o Teme
"BekTopsl u
KOOpPJIMHATHI B
MIPOCTpaHCTBE"

28

[ToBTOpEHME,
00o001eHne u
cucTeMaTru3anyu
s 3HAaHUU.
OcHoBHBIE
¢burypsi,
(haKThl,
TEOpEMBI Kypca
[IJIAHUMETPUU

29

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTU3alH
s1 3HAHUH.
OCHOBHBIC
¢burypsl,
(haKThl,
TEOpPEMBI Kypca
TJIAaHUMETPU U

30

[ToBTOpEHue,
00001IeHHE 1
cHCTeMaTH3aIu
s1 3HAHUU.
3amaun
MJIAHUMETPUU




Y METOJbI UX
peleHus

[ToBTOpEHuME,
000011IeHNE U
CHCTEMAaTU3alH
31 s1 3HAHWH.
3amaun
MJIAHUMETPUHU
M METOJIBI HX

peleHus

[ToBTOpEHME,
000011eHNe U
cucTeMaTu3aIu
sI 3HAHU M.

32 OcHoBHBIE
¢burypsi,
(baxThl,
TEOPEMBI Kypca
CTEPEOMETPUHU

Hrorosas
33 KOHTPOJIbHAS
pabota

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTU3alH
s 3HAaHUH

34

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

34
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