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IHHOACHUTEJIBHASA 3AIINCKA

I'eomerpus siBisieTcss OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro o0mero o0pa3oBaHus, TaK Kak
o0ecreynBaeT BO3MOKHOCTD HU3Y4YCHHUA JUCHUILIINH eCTeCTBeHHO-Hay‘IHOf/'I HampaBJICHHOCTU W NPCAMCETOB
TYMaHHUTapHOTO KA. [I0CKOIBKY JOTHYecKoe MbIIIeHne, (GopMupyeMoe npu U3ydeHUH 00y4JaroIuMuUCs
MOHSTUUHBEIX OCHOB reoMeTpru, IIpU A0KA3aTCILCTBE TCOPEM U IOCTPOCHHUU HCHOYKHU JIOTUYCCKUX
YTBep)K[[eHI/Iﬁ npu pCeliCHUN TICOMCTPUUCCKHUX 3aJdad, YMCHUC BBIABUIaTb MW OIPOBEPrarb TIHUIIOTC3bI
HETIOCPEJICTBEHHO HCIIOJB3YIOTCS TPH PEIIeHUH 3aJad E€CTECTBEHHO-HAyYHOTO LHUKJIA, B YacTHOCTH
bu3nYecKux 3a1ad.

enp ocBoeHust mporpammbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOJE€HHOM YpOBHE — pa3BUTHE
WHIUBUAYAIbHBIX CHOCOOHOCTEH OOyJarommxcss NpU H3YYEHHH TEeOMETPHM, KaK COCTaBIIAIOIIEH
npeaMeTHo# obnactu «MaremaTuka u MHGOPMaTUKa» yepe3 oOecreyeHrne BO3MOKHOCTH PUOOpPETEHHS U
UCIO0JIb30BaHUsl Oojiee TIIyOOKHX TIE€OMETPUYECKUX 3HAHWM W AEWCTBUM, CHeUU(UUHBIX T€OMETPUH, U
HEOOXOJUMBIX JUIsl YCIEHIHOTO MNPO(eCcCHOHANBHOIO O00pa30BaHUs, CBA3AaHHOIO C HCIOJIb30BAaHUEM
MaTeMaTHKH.

[IproputeTHbIMH 3afjauaMu  Kypca TE€OMETPUM Ha YIUIYOJEHHOM YpPOBHE, pACIIUPSIOIMIUMUA U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

paciivpeHne NpeACTaBICHHUS O TeOMETPUM Kak 4YacTH MHUPOBOM KyJIbTypel M (OpMHUpOBaHUE
OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAFOILUM MHUPOM;

(dbopMHpOBaHHE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHIIMX MaTeMaTHYECKUX
MOJENSAX, IO3BOJISIIOIIMX OINUCHIBATH M HW3ydaTh pa3Hble SBJIEHUS OKPYKAIOLIEro MHUpa, 3HaHUE
MOHATHIHOTO anmapara no paszzaeny «CtepeomeTpus» yueOHOTO Kypca TeOMeTpUH;

dbopMupoBaHHE YMEHHs BJIaJleTh OCHOBHBIMH IOHSATHUSIMH O IPOCTPAHCTBEHHBIX (QUrypax MU HUX
OCHOBHBIMH CBOMCTBaMH, 3HAHUE TeOpeM, (OPMYII U YMEHUE UX MPUMEHSTh, YMEHUS TOKA3bIBATh TEOPEMBI
Y HAXOJMUTh HECTaHJAPTHbBIE CIIOCOOBI pElIeHUs 3a/1a4;

(bOpMHpOBaHI/Ie YMCHHA pacliO3HaBaTh Ha YEPTCKaxX, MOACIAX U B pCaIbHOM MHUPEC MHOTOI'PaHHUKHU U
TEJIa BpalllCHUA, KOHCTPYUPOBATh '€COMECTPUUCCKHUE MOJICIIN

q)OpMI/IpOBaHI/IC IMOHHUMaHHus BOBMOKHOCTH aKCMOMATHYCCKOI'O ITIOCTPOCHUS MATEMATHUCCKUX Teopnﬁ,
q)OpMI/IpOBaHI/IC IMOHUMAaHUA POJIM aKCUOMATHUKU IIpU IIPOBCACHUN paCCY)KHeHHﬁ;

(dbopmMupoBaHHE yMEHHsS BJIAJEThb METOJAMH J0KA3aTeIbCTB U AJTOPUTMOB pEIIEHUs, YMEHHUS HUX
IIPUMEHSTH, IPOBOJUTH JI0KA3aTEIbHBIE PACCYXKACHUS B XOJE PEIIECHUS CTEPEOMETPUUECKUX 3a1a4 U 3a1a4
C MPaKTHYECKUM COJep’KaHHeM, (OPMHPOBAHUE MPEJICTABICHUS O HEOOXOJMMOCTH JI0Ka3aTeNbCTB IPH
00OCHOBaHMM MAaTE€MaTHYECKUX YTBEPKICHUH M pOJU AKCHOMATUKU B TMPOBEAECHUM JEIyKTHBHBIX
pacCyXIeHUN;

Pa3sBUTUC U COBCPHICHCTBOBAHNWC HHTCIUICKTYAJIbHBIX WM TBOPYCCKHUX CIIOCOOHOCTEH 06yqa}0m1/1xc>1,
MMO3HABATEIbHOMI AKTUBHOCTH, MHCCICA0BATCIIBCKUX YMeHHﬁ, KPUTHYHOCTH MBIIUJIICHUA, HWHTCpPECA K
HU3YUCHUIO I'COMCTPUH;

q)OpMI/IpOBaHI/IC (I)yHKLII/IOHaHBHOI\/'I T'paMOTHOCTH, peHeBaHTHOﬁ reoMeTpruu: yYMCHHSA PACIIO3HABATH
MPOSABJICHUSA T'COMCTPUICCKUX HOHSITHfI, 00BEKTOB U 3aKOHOMCpHOCTCﬁ B pCAJIbHBIX JKU3HCHHBIX CUTyallUsAX
U HOpu HU3YUYCHUN [JPYIrux y‘-Ie6HBIX npeaAMCTOB, HPOABIICHUA 3aBUCUMOCTEN H SaKOHOMCpHOCTCﬁ,




MO/ICITMPOBAHUS PEATbHBIX CUTYaIlUM, UCCIEAOBAHMS TOCTPOCHHBIX MO/IEIEH, HHTEPIIPETAIIMHU MTOJTYy4eHHBIX
pe3yJabTaToOB.

OCHOBHBIMH COJIEpKATENBHBIMH JHHUAMU ydeOHOTo Kypca «I'eomerpusi» B 10—11 kmaccax sBisitoTCs:
«IIpsiMBI€ U IIJIOCKOCTHU B IPOCTPAHCTBE», «MHOrOrpaHHuKmn», «Tena Bpamenus», «BeKTopsl 1 KOOPAUHATHI
B IIPOCTPAHCTBEY, «/[BUKEHUS B IPOCTPAHCTBEY.

Chopmymuposanroe Bo ®I'OC COO tpedoBaHUEe «yMETh ONIEPUPOBATH MOHATUIMIY, PEICBAHTHBIMHU
reoMeTpur Ha yriayonéHHoM ypoBHe oOydeHusi B 10—11 kimaccax, OTHOCUTCS KO BCEM COJIEp>KaTelIbHBIM
JUHUSAM Y4eOHOTO Kypca, a (OpPMHpPOBAHME JIOTMYECKHMX YMEHHH paclpenensercss He TOJBKO 10
COJIep/KaTeNbHBIM JIMHUSAM, HO M 1o rojgam oOyudeHus. CoxepkaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
MPEeIMETHBIM pe3yibTaTaM OcBOoeHUs DenepanbHON pabodeld MpoTrpamMMBbl, paclpenelEHHBIM IO T0JaM
00y4eHHs, CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIPOCAM
oOydJaromiecs: 00paIaiIuch HEOJHOKPATHO. DTO TMO3BOJIET OPraHU30BaTh OBJIAJICHUE T€OMETPHUYECKUMU
MOHATUSAMH ¥  HaBBIKAMH  TIOCIIEAOBATENIbHO W  TOCTYMAaTeIbHO, C  COONIOJIEHHUEM TIPHHIINIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKIIOYaTh B OOIIYI0 CHUCTEMY TE€OMETPHUYECKUX MPEICTaBICHHHA
oOydJaromuxcs, pacmpsis U yriryossist e€, 00pasys MPOYHbIE MHOYKECTBEHHBIE CBSI3U.

[lepexona k N3y4eHUIO T€OMETPUU Ha YIIIyOJEHHOM YPOBHE IO3BOJISET:

co3/1aTh yCnoBus aist AuddepeHImaniu o0ydeHus, TOCTPOSHUS HHANBUAYATHHBIX 00pa30BaTeIbHBIX
nmporpaMM, O0O0ECTICUUTh YIIIYOJIEHHOE W3ydeHHe TeOMETPHHM KakK COCTABISIIONIEH ydeOHOTO TMpeaMeTa
«Marematuka;

MOJTOTOBUTH OOYYAIOIIUXCS K TPOJIOJDKEHHIO M3YYCeHHUS] MAaTEeMAaTUKU C Y4ETOM BBIOOpa Oymayriei
npodeccuu, obecreunBas MPeeMCTBEHHOCTh MEXK Ty OOIIHNM | Mpo(heCcCHOHATBLHBIM 00pa30BaHUEM.

Ha wm3yuenue yueOHOro kypca «I'eomerpusi» Ha yrayon€HHoOM ypoBHe oTtBoautcs 204 dgaca: B 10
knacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B HECIIO).

COJEPKAHUE OBYYEHUA

10 KUIIACC

IIpsiMble U MJI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIC TOHSATHS CTCPCOMETPUH. Tqua, npsmasi, IIJIOCKOCTb, IIPOCTPAHCTBO. Ilonstne 006
AKCUOMATHUYCCKOM IMMOCTPOCHUU CTCPCOMCTPHU: AKCHUOMBI CTCPCOMCTPHUHA U CIICACTBUS U3 HUX.

B3auMHoe pacnosiokeHHe TNpSAMBIX B IPOCTPAHCTBE: IEpECcEeKalolUecs, NapajjielbHble U
CKpeluBaromuecs: mnpsMele. [Ipu3Haku ckpemuBaromuxcs npsMbIX. [lapannensHOCT HPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapauleibHbIE MpSIMble B MPOCTPAHCTBE, MApaICIbHOCTh TPEX MPSIMBIX,
napayieIbHOCTh NpsAMON M IIockocTu. [lapamnensHoe W LEHTpaidbHOE MPOEKTHPOBAHME, M300pakeHue
¢uryp. OCHOBHBIE CBOWCTBa NapayljieIbHOTO MPOEKTUpOBaHMs. M300paxeHue ¢uryp B mHapaiesbHOM
NPOEKIUH. YTJbl C COHANpaBICHHBIMU CTOPOHAMH, Yrojd MEXAy IMpsSMBIMH B IPOCTPAHCTBE.
[TapannenpHOCTh IIOCKOCTEH: MapajljIeNIbHblE IUIOCKOCTH, CBOMCTBA NapajuIEIbHBIX IIJIOCKOCTEH.
[IpocTteiimme npocTpaHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpasAp, Mapajulelenunes, MOCTPOCHUe
CCUCHMH.

[lepneHIuKyIApHOCTD NMPSAMOM M MJIOCKOCTU: NEPIEHAUKYISPHBIE NIPSIMBbIE B IPOCTPAHCTBE, MPSIMbIE
NapajuleJIbHbIE U MEPIEHANKYISPHBIE K INIOCKOCTH, MPU3HAK MEPIEHAUKYISPHOCTH MPSMOM U IJIOCKOCTH,
TEOpeMa O MPSIMON NMEPHEHANKYISIPHON MIoCcKOCTH. OpToroHallbHOE NpoekTupoBanue. [lepnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOUKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIUs (PUTYPHI




Ha IUIOCKOCTb. llepneHauKynspHOCTb IIJIOCKOCTEH: IPU3HAK IEPHEHAUKYIIPHOCTH JBYX IIJIOCKOCTEM.
TeopeMa o TpEX nepHeHAUKYISIpax.

Yribl B IPOCTPAHCTBE: YroJl MEXAY NPSMOW U INIOCKOCTBIO, ABYIPAHHBIM YroJj, JUHEHHBIA yros
JBYTPaHHOIO yria. TpéXrpaHHbIM U MHOTOrpaHHble yriibl. CBOMCTBA INIOCKUX YIJIOB MHOTOI'PAHHOIO yIJja.
CpolicTBa IUIOCKMX M JBYI'PAaHHBIX YIVIOB TPEXI'PAHHOTO yria. TeopeMbl KOCHMHYCOB M CHUHYCOB IS
TPEXTPAHHOTIO YIJIA.

MHOrorpaHHHMKHU

Bunbl MHOrorpaHHuKoOB, pa3BEPTKAa MHoOrorpaHHuka. lIpusma: n-yronpHas npusma, npsmas u
HaKJIOHHAsl NpU3MbI, OOKOBasi M IIOJHAs IOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, NpPsSMOYrOJbHBIN
napajuieJIenune]] ¥ ero cpoiicrea. Kparuaiiime myt Ha TOBEPXHOCTH MHOTOTpaHHHKA. Teopema Ditnepa.
[IpoctpancrBennas Tteopema Iludaropa. Ilupamuaa: n-yronpHas nmupaMuja, OpaBWIbHAsA M yCeUEHHAs
nupamuabl. CBoiicTBa pédep M OOKOBBIX I'paHeW NpaBWIIbHOM nupamuabl. [IpaBuibHbIE MHOIOIPaHHUKHU:
MpaBUJIbHAs IIPU3Ma W MPAaBWIbHAs INHpaMuia, IPAaBHIIbHAs TPEYrOJbHAs MNUpaMUa WU IPaBUIbHBIN
TeTpasp, Kyo. [IpencraBiaeHue o NpaBUIbHBIX MHOTOIPAHHUKAX: OKTA3P, AOJAEKAdIP U UKOCABP.

Brluncinenue SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, amaroHanu, yriael. [lmomanas OokoBOM
MOBEPXHOCTH M TOJHOW TOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAJh OCHOBAHMH, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsIMON mpu3Mbl. [1nomans 60K0OBON MOBEPXHOCTU U MOBEPXHOCTH MPABUIBLHON MUPAMUIBL,
TeopeMa O IUIOIIA I YCeUEHHON TUPaMU/IBL.

CuMMeTpHsl B MIPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPABWIBHBIX MHOTOIPaHHUKOB. CUMMeETpUs B
MPaBUJIBHOM MHOTOTPAaHHUKE: CHMMETpPHsI Mapauiesienuneaa, CAMMETPUs TPABIIbHBIX IPU3M, CUMMETPUS
MIPaBUIILHON MUPaMUbI.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

[TonsiTHs: BEKTOp B NPOCTPAHCTBE, HYIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOpa, BEKTOPbI
KOJUIMHEapHbIE, COHAINPABICHHBIE W IPOTHBOIOJIONKHO HAIMpPaBICHHBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIeicTBHSL ¢ BEKTOpaMH: CJIOXKEHHE M BbIUMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE
BekTopa Ha uucio. CBoiicTBa ciokeHUs BeKTOpoB. CBOICTBa YMHOXEHHUSI BeKTopa Ha uucio. llonsrtue
KOMILIaHapHble BeKTOpHL. [Ipu3Hak kommianapHoctu TpéX BekTopoB. [IpaBuio nmapamnenenumnena. Teopema
0 pa3loKEHUH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. [IpsmMoyrosnpHas cucremMa KOOpAWHAT B
npoctpanctBe. KoopanHatel BekTopa. CBsi3b MEXKAY KOOpAWHATAMHU BEKTOpa M KOOPAMHATAMU TOYEK. YTOJI
Mexay Bekropamu. CKalsipHOE TPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaneHus

[ToHsTHA: UMIAMHApPUYECKAs IMOBEPXHOCTb, KOHUYECKAas MOBEPXHOCTb, c(hepuueckass MOBEPXHOCTD,
oOpasyromue noBepxHocTel. Tena BpaleHus: TUINHIP, KOHYC, YCeUE€HHBINH KOHYC, cdepa, map. B3aumHoe
pacriosnoxenue chepbl M MIOCKOCTH, KacaTelbHas IIOCKOCTh K chepe. M3o00paxkeHune Tes BpalleHus Ha
wiockocTu. Pa3pépTka nununapa u konyca. CummeTpus chepsl 1 mapa.

O06BéM. OcHOBHBIE cBOlicTBa 00bEMOB Tesl. Teopema 06 00bEME MPAMOYTOJBHOTO Hapajieenueaa
u caenctBus u3 He€. OOBEM NMPSAMON M HAKIOHHOM MPU3MBI, IIMIMHIIPA, MUpaMuAbl U KoHyca. O0BEM mIapa
U I1apOBOTO CErMEHTA.




KomOuHnanmu Ten BpalieHrss ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BnMcaHHas B IMUIMHJP, OMMCAHHAS OKOJIO
mwmnapa. [lepeceuenne cdepsl u mapa ¢ mwiockocteio. Kacanue mapa u cdepsl miockoctsio. Ilonsarue
MHOTOT'PaHHHUKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BNMCAHHONW B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

[Tnomaas MOBEPXHOCTH MUIMHJPA, KOHYca, Tomaas chepsl u e€ gacteil. [lomobue B mpocTpaHcTBe.
OTtHomenne 00bEMOB, TIONIAIEH TOBEpXHOCTEH O00HBIX uryp. [IpeoOpazoBanue mogo0ous, TOMOTETHSL.
Pemienne 3a1a4 Ha TIIOCKOCTH € MCIIOJIB30BAaHUEM CTEPEOMETPHIECKUX METOIOB.

[locTpoeHue ceueHUMl MHOTOIPAaHHHMKOB M TEJl BpallleHUs: CEYEeHMs LWIMHApa (mapamieabHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMsI KOHYyca (IapajuleJibHble OCHOBAHUIO M IPOXOJSIINE YEpe3 BEPIIHHY),
CEYEHM I1apa, METOIbI IOCTPOCHUSI CEYEHUI: METO/] CIIEI0B, METOJl BHYTPEHHETO IIPOECKTUPOBAHHUS, METO
IIEPEHOCA CEKYILEH IIIOCKOCTH.

BeKTOpr U KOOPJAUHATHI B IIPOCTPAHCTBE

Bextopsl B mpocTpancTBe. Onepanun Haj BekTopaMu. BekTopHOe ymMHOKeHHe BeKTopoB. CBolicTBa
BEKTOpHOro yMHOXkeHMs. [IpsmoyronbHas cuctema KoopauHAT B IpocTpaHcTBe. KoopanHaTel BeKTOpa.
Pasnoxxenue Bekropa o 0azucy. KoopimHaTHO-BEKTOPHBIN METO/] PU PELIEHUH F€OMETPUUECKHX 3aad.

J{BM:KeHHS B IPOCTPAHCTBE

JIBwxkenust mpoctpanctBa. OrtoOpaxkenus. JIBmwkenus u paBeHcTBO ¢uryp. OOmue CcBoHCTBa
JBVKEHUA. Buapl NBYOKEHUN: MMapajuieIbHbI NEPEHOC, HEHTPAIbHASI CUMMETPHS, 3€pKajbHasi CUMMETPHSI,
MOBOPOT BOKPYT npsiMoid. [IpeoOpazoBanust monodus. [Ipsmas u chepa Ditnepa.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA «T'EOMETPUSI»
(YI'JIYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHET'O OBIIEI'O ObPA30OBAHUAA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxkaaHcKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YYarOIIEerocsl Kak akTUBHOTO M OTBETCTBEHHOTO 4JIeHA
poccuiickoro oOIiecTBa, MPEACTaBICHHE O MaTeMaTUYECKUX OCHOBaX (DYHKUIMOHUPOBAHUS Pa3TUUHBIX
CTPYKTYp, SIBICHMIA, TpOIEAyp TpakJaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHI U JAPYroe), yMEHHUE
B3aMMO/ICHCTBOBATh C COIMATBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C UX (DYHKIUSMU U Ha3HAUYCHUEM;

2) NaTpHOTHYECKOe BOCITUTAHME:

c(OpPMUPOBAHHOCTh POCCHUICKOM TpakJaHCKOM HMACHTUYHOCTH, YBaXKEHHS K MPOLUIOMY U
HACTOSIIEMY POCCUICKONW MaTEeMATHKH, IIEHHOCTHOE OTHOILIEHHE K JOCTUKEHUSAM POCCHUICKUX MAaTEMAaTHUKOB
U POCCUICKOM MaTeMaTHYeCcKOW IIKOJIbI, UCTIOJIb30BaHUE ITUX JIOCTIKEHUH B APYTUX HAyKaX, TEXHOJIOTHSX,
cdepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIHTAHHUE:

OCO3HAaHUC HOYXOBHBIX LIEHHOCTEM pOCCHfICKOl"O Hapo/Ja, C(bOpMPIpOBaHHOCTB HPaBCTBCHHOI'O
CO3HaHUs, 3THYCCKOI'O MOBCIACHUS, CBA3AHHOTO C IMPAKTHUYCCKHUM IMMPUMCHCHUCM JIOCTHIKCHUM HAayKu H
ACATCIIbHOCTBIO y‘IéHOFO, OCO3HAaHHUC JIMYHOI'O BKJIaAa B IIOCTPOCHUC yCTOI\/'I‘-II/IBOI‘O 6yz[y1uero;

4) acTeTHYeCKOe BOCITUTAHME:




3CTETUYECKOE OTHOIIEHNUE K MUPY, BKJIIOUAsl CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEN, OOBEKTOB,
3a/la4, PELICHUM, pacCyXACHHUH, BOCIPUUMYMBOCTh K MAaTEMATHYECKUM acCIEKTaM pa3JIM4HbIX BHUJOB
UCKYCCTBA;

5) ¢pu3nyeckoe BocUTAHUE:

C(OPMHUPOBAHHOCTh YMEHHUS TPUMEHITh MaTeMaTW4YeCKHe 3HAHHWS B HMHTEpecax 3I0pOBOTO H
OezomacHOro o0pas3a >KM3HH, OTBETCTBEHHOEC OTHOIIEHHWE K CBOEMY 3/I0POBBIO (370pOBOE MHTAHHE,
cOATaHCUPOBAHHBI PEKUM 3aHATHH M OT/AbIXa, perysspHas (QHU3UYEcKas aKTHBHOCTH), (U3NUECKOe
COBEPILICHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIIBHOM JEATENBHOCTBIO;

6) TpyaoBOe BOCIUTAHMeE:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IICHHOCTH TPYAOJIOOUs, HHTEpPEC K pa3IuyHbIM chepam
npo¢heCcCHOHANBHOM JESITEIIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BBIOOp OymyIel mpodeccu U pean30BhIBaTh COOCTBEHHBIE JKM3HEHHBIE TJIaHbI, TOTOBHOCTH
U CIMOCOOHOCTh K MaTeMaTU4eCcKOMY OOpa30BaHHUIO M CaMOOOpAa30BaHUIO Ha TMPOTHKEHUM BCEH KU3HM,
TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEIICHUU MTPAKTHICCKUX 3a]]a4 MAaTEMaTHIECKO HAPaBICHHOCTH;

7) 3K0JI0THYECKOe BOCITUTAHME:

CCbOpMI/IpOBaHHOCTI) DKOJIOTHYECKOHN KYJIbTYpbl, IMOHUMAaHHUEC BJIMAHUA COLUATBHO-D3KOHOMUYCCKUX
MPOLIECCOB HAa COCTOSIHWE MPHUPOJHON M COLMATBHOM cCpeabl, OCO3HAHHE TIJI00aIbHOTO XapakTepa
9KOJIOTHYECKUX MpOOJieM, OpUEHTAlMsl Ha MpPUMEHEHHEe MaTeMaTU4YeCKUX 3HAHUM Ui pelleHus 3aaad B
o0yacTu OKpy)Karolleld cpeapl, IUIAHUPOBAHME IMOCTYIKOB M OIEHKHM HMX BO3MOXKHBIX IOCIEIACTBHM IS
OKpYKarollen Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOLIECTBEHHON MPAaKTUKH, MOHUMAaHUE MATeMAaTUYeCKOM HayKH Kak c(epbl YeIIOBEYECKOUN NesTeNIbHOCTH,
9TanoB €€ pa3BUTHUS U 3HAYUMOCTH JUIS PAa3BUTHS LMBWIM3ALMU, OBJAJCHUE SI3BIKOM MaTEeMaTHKU H
MaTeMaTH4eCKON KyJIbTYpOW Kak CPEICTBOM IO3HAHUS MHpPa, TOTOBHOCTH OCYIIECTBIIATH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

ITo3naBaTebHBbIE YHHBepcAJbHbIe Y4eOHbIe JeiicTBUSA

Bba3oBrble JJornuyeckue aeiicTBUA:

BBIABJIAATE W XapaKTCPU30BATh CYHICCTBCHHBIC IIPHU3HAKH MATCMATHYCCKUX 06T>GI(TOB, HOHHTHﬁ,
OTHOIIICHUI MCXKAY HNOHATUAMU, (pOpMYJ'II/IpOBaTB ONpCACIICHUA HOHHTHP’I, YCTaHaBJIMBATb CYHlCCTBeHHLIﬁ
IIpU3HAK KJIaCCI/I(l)I/IKaI_[I/II/I, OCHOBaHMUsA JJIA O606H.[€HI/I${ " CpaBHCHUS, KPUTCPUU ITPOBOJUMOTO aHAJIN34A,

BOCIIPUHUMATh, q)OpMy.TII/IpOBaTL " HpeO6paSOBLIBaTI> CYXKACHUA: YTBEPAUTCIIBHBIC U OTPHULIATCIIBHBIC,
CIANHWUYHBIC, HaCTHBIC U 06H_II/IC, YCJIOBHBIC;

BBIABJIAATE MATCMATUYCCKHUEC 3dKOHOMCPHOCTHU, B3aUMOCBA3W U HPOTUBOPCUUS B (baKTaX, JaHHBbIX,
Ha6J'IIO,Z[eHI/I$IX " YTBCPIKACHUAX, IPpCJIaraTb KpUTCPHUU AJId BbIABJICHUA 3aKOHOMCpHOCTCﬁ u HpOTHBOpG‘-IHﬁ;




ACJIaThb BBIBOABI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX U UHAYKTHBHBIX YMO?;aKJIIO‘-IeHI/H\/Jl,
YMO3aKJIIOUECHUH 10 aHAJIOTUU;

IIPOBOJUTH CaMOCTOSATEIbHO J0Ka3aTeJbCTBA MAaTEMAaTUYECKUX YTBEPXKAECHUN (IpsMble U OT
MPOTHBHOTO), BBICTPAMBATh APTYMEHTAIUIO, NPUBOJIUTH NPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BBIOMpATh crioco0 pemieHns yueOHOM 3a1a4un (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs, BHIOUPATh
HanboJIee MOAXOIAIUN C YYETOM CAMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBble nuccienoBareibcKue AeiicTBHU:

HCII0JIb30BATh BOIIPOCHI KAaK HCCIIEI0BATENbCKUM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH BOMPOCHL,
¢bukcupymole NpoTUBOpedne, MpodieMy, yCTaHaBIMBATh MCKOMOE M JaHHOE, (opMHUpOBaTh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3HIIMI0, MHEHUE;

MIPOBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBaHWE IO YCTAHOBJICHHIO
O0COOEHHOCTEl MaTeMaTU4YecKoro OOBEKTa, SBJIECHUS, TIPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMH;

CaMOCTOSITCNIBHO ~ (popMysHpoBaTh OOOOIIEHUS W BBIBOJBI IO  pe3yJibTaTaM IMPOBEACHHOTO
HaOJIIOJICHUS, WCCIICOBAHMS, OIICHHBATh JIOCTOBEPHOCTh TIOJNYYCHHBIX pPE3YJIbTaTOB, BBIBOJAOB H
00001IEHA;

IIPOTrHO3UPOBAThL BO3MOKHOC Ppa3sBUTHC IIPOHECCA, a TaKXKC BBIABUIaTb MPCANOJIOXKCHUA O C€Tro
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISABJIATD I[e(bI/II_II/ITbI I/IH(l)OpMaI_II/II/I, JaHHBbIX, HeO6XOI[I/IMI)IX IJI1 OTB€TA Ha BOIIPOC U I PECHICHUA
3aJa4u,

BBIOMpATh MH(POPMAIMIO U3 MCTOYHHWKOB PA3IMYHBIX THUIIOB, aHAJM3UPOBATh, CUCTEMATU3UPOBATH U
HMHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IMYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HH(OpMAIUIO, TPEACTaBIATh €€ B pPa3IMYHBIX (POpMax, HILTIOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAIEKHOCTh I/IH(l)OpMaI_II/II/I II0 CaMOCTOATCIBHO C(I)OpMy.]'IHpOBaHHBIM KpUTCpPUSIM.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe Y4eOHbIe qeiicTBUSA

Oo0menne:

BOCIIpUHUMATh U q)OpMy.TII/IpOBaTL CYXXIACHHUA B COOTBCTCTBUU C YCIIOBUAMU U LECIISIMU O6H_[6HI/I$I, SICHO,
TOYHO, I'PAaMOTHO BbBIPAXKaThb CBOKO TOYKY 3PCHHUA B YCTHBIX U IMMHCbMCHHBIX TCKCTAX, AaBAaTbhb MOSACHCHUS IIO
XOo4y pCuICHUs 3ala4, KOMMCHTUPOBATH HOJ’Iy‘-ICHHBIfI PE3YJIbTAT,

B X0I€ O6C}’)KI[CHI/I}I 3a/1aBaTb BOIIPOCHI IO CYHICCTBY o6cy>K,uaeM0171 TEMBI, HpO6HCMBI, pemaeMoﬁ
3alavy, BbICKA3bIBATh UJICH, HALICJICHHBIC HA TTIOUCK PCIICHUS, COIIOCTABJIATE CBOU CYXKJICHUS C CYKACHUSAMU
ApYrux Yy4aCTHUKOB JOuajora, O6H3py>I(I/IBaTL pa3jimynue U CXOACTBO HOSI/ILII/Iﬁ, B KOppCKTHOﬁ (I)opMe
(I)OpMYJ'II/IpOBaTB pa3Horiiacust, CBOM BO3PaKCHUA,




IIPEJCTaBIATh  PE3yabTaThl  pEIIEHMs  3ajaud, OKCIIEPUMEHTa,  MCCIEJ0BaHUSA,  IIPOEKTa,
CaMOCTOSITEJIBHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C YYE€TOM 33734 TNPE3EHTAllMd U O0COOEHHOCTEH
ayJIUTOpUHU.

PerJIﬂTI/IBHLIe YHUBEPCAJIbHBLIC y‘leﬁl—lble JelcTBUuA

Camoopranu3anusi:

COCTaBIIATh IUIAH, aJTOPUTM PEIICHUS 3aJla4d, BHIOMpATh CHOCOO PEIICHUS ¢ YUYETOM HUMECIOIIMXCS
PECyYpcoB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATh BapUaHThl PEHICHUN C
y4€TOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJH), 3MOLMOHAJIbHBIA HHTEJJIEKT:

BIIAJIETh HABBIKAMHU T[I0O3HABATENBHOW pe(IeKCHMr Kak OCO3HAHUS COBEpIIAEMBbIX JEHCTBHM U
MBICJIUTEIBHBIX IIPOLECCOB, UX PE3yJbTAaTOB, BIAJAETh CIIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca
U pe3yJbTara peleHus MaTeMaTUYeCKOM 3a/1a4u;

NpeABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BOSHUKHYTH ITPHU PCIICHUHN 3ada4d, BHOCUTb KOPPEKTHBLI B
JACATCIBbHOCTh HA OCHOBE HOBBIX 06CTOHT€J’IBCTB, JaHHBbIX, HaﬁHeHHBIX OHII/I6OK, BBISIBJICHHBIX TPYJIHOCTGI;'I;

OIICHUBATh COOTBETCTBHE pE3y/bTaTa ILEIU MU YCIOBHUSIM, OOBSICHATH MPUYMHBI JOCTHXKEHUS WU
HEJOCTHKEHHSI pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OLUINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas eATEJIbLHOCTD:

MOHUMATh M HCIOJH30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAIbHOW pabOTHI MPH pEIICHUH
y4eOHBIX 3a/1a4, NPUHUMATh Ie]Ib COBMECTHOM JAEATENIbHOCTH, IUIAHMPOBATH OPraHU3aIMI0 COBMECTHOMN
paboTHI, pactipeiesaiTh BUILI PabOT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC M Pe3yabTaT paboThl, 00001I1aTh
MHEHHSI HECKOJIbKUX JTFOJICH;

y4acTBOBATh B IPYNIOBBIX (popmax paboThl (00CykaeHus, 0OMEH MHEHHH, «MO3rOBbIE IITYPMbI» U
MHBIE), BBIMOJIHATH CBOIO YaCTh pabOThl U KOOPIAMHUPOBATH CBOU ACHCTBUS C JIPYTMMH YICHAMU KOMAaH/IbI,
OIICHMBATh KaYeCTBO CBOErO BKJIaJia B OOIIMN MPOAYKT MO KPUTEPUIM, CHOPMYITHUPOBAHHBIM Y4aCTHUKAMU
B3aMMO/ICHCTBUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy 10 kjaacca oOyyaroniuiicss Hay4uTcs:

CBO6OI[HO ONICpUpOBaTh OCHOBHBIMHU MOHATHAMU CTCPCOMCTPUN NIPU PCHICHUHN 3a/la4 U ITPOBCACHUU
MaTEMAaTHYCCKHUX paCCY)KHeHHP’I;

MPUMCHATH AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX IIPU PCHICHUN I'COMCTPUYICCKUX 3a1aY;

KJ'IaCCI/I(l)I/H_[I/IpOBaTB B3aMMHOC  pPAacCIIOJIOKCHUC TIPSIMBIX B  IIPOCTPAHCTBC, IUIOCKOCTEH B
MPOCTPAaHCTBEC, MMPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE;

CBO6OI[HO ONCpUpOBATh TMOHATHAMU, CBA3AHHBIMU C YIJIaMHU B IIPOCTPAHCTBEC: MCIKAY IPSIMBIMU B
MPOCTPAaHCTBEC, MCIKAY HpHMOfI " IJIOCKOCTBIO,

CBO60,Z[HO ONICpUPOBATh NOHATUAMMU, CBSI3aAHHBIMH C MHOTOT'paHHUKAMU

CBOOOJTHO PACIO3HABATh OCHOBHBIC BHJBI MHOTOTPAHHUKOB (IIPU3Ma, MHUPaMH[A, TPSIMOYTOJIbHBIMI
napajuienenumnes, Kyo);

KJ'IaCCI/I(bI/IL[I/IPOBaTB MHOI'OT'paHHUKH, BBIGI/IpaH OCHOBaHUA JJIA KJ'IaCCI/I(I)I/IKaI_II/II/I;




CBO6OZ[HO ONCprUpOBaTh NOHATUAMU, CBA3AHHBIMU C CCUCHUEM MHOTI'OI'PAHHUKOB IJIOCKOCTBIO,

BBITOJIHATH NapajljieNIbHOE, IIEHTPAJIbHOE U OPTOTOHATIBHOE MPOEKTUPOBAHUE (PUTYp HA IUIOCKOCTH,
BBITIOJIHAT U300paxeHus (GUryp Ha mI0CKOCTH;

CTPOUTb CEUYEHUS MHOTOTPAaHHHMKOB Ppa3JIM4YHBIMM METOJAaMH, BBIIOJHATH (BBIHOCHBIE) ILIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y;

BbBIYUCJIATH IJI0IIIaaU HOBerHOCTCf/'I MHOTI'OI'PaHHHUKOB (HpI/I3Ma, HI/IpaMI/IIla), TCOMETPUUCCKUX TECI C
MpuUMeHEeHueM Qopmyi;

CBO60[[HO ONICpHUpPOBAThL IMOHATUAMU: CHUMMCTpHA B HNPOCTPAHCTBC, HCHTP, OCb U IINIOCKOCTH
CUMMCTPUHU, HCHTP, OCb U IJIIOCKOCTb CUMMCTPUU (bl/II‘ypI)I;

cBOOOJTHO ~ OTIEPUPOBATh IMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H KOOpIHMHAaTaM B
[IPOCTPAHCTBE;

BBITIOJIHATH I[CI\/'ICTBI/H[ Haa BEKTOpaMu;

pemiaTh 3a7a4d Ha JOKA3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUM M HAXOXKJIEHHWE T'€OMETPUUYECKUX
BEJINYWH, TIPUMEHSSI U3BECTHBIC METO/IbI MPU PEIICHUH MAaTeMAaTHUYECKUX 3a/1ay TOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CIIOKHOCTH;

MIPUMEHATH IPOCTEHUIINE TPOTPAMMHBIE CPEACTBA U 2JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHUCTEMBI ITPU
pEeLIEHUN CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh, MpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATh HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMeTpHUECKUX QUrypax, MPeJCTaBICHHYIO HAa YEPTEKaxX U PUCYHKAX;

MPUMEHSTH MOJyYEHHbIE 3HAHUS HA MPAKTHUKE: CPABHUBATH U aHAJIM3UPOBATH peabHBIC CUTYAIUH,
MPUMEHSATh HW3y4YCHHBIC TOHATHUS B TMPOIECCE IMOUCKA PENICHHUS MaTeMaTH4ecKH C(OopMyIupoBaHHON
poOJIEMBI, MOJIETTUPOBATh PEATbHBIC CUTYAIIMH Ha SI3bIKE TEOMETPHUU, UCCIICIOBATH TOCTPOCHHBIE MOJIEIH C
HCI0JIb30BAHUEM T'€OMETPUUYECKUX MOHATUN M TEOpeM, almapara aireOpbl, pemarh NpakTHYecKue 3aauu,
CBSI3aHHbBIE C HAXOXKJICHUEM I€OMETPUUECKUX BEIINYMH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOM dYacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xoniy 11 kiacca oOyyaromuiicss HAyIUTCS:

CBO6OI[HO OIICPHUPOBATH INOHATUAMHU, CBA3AHHBIMU C HHHHHHqueCKOfI, KOHHYECKOU C(bequeCKOﬁ
IIOBCPXHOCTAMMU, 00BSACHATH CITOCOOBI MOJIYy4YCHUA

OTEepUPOBATh MOHATHSAMH, CBSI3aHHBIMU C TEJaMH BpAlEHUS: HWIMHIPOM, KOHYCOM, cdepoil u
1apom;

pacrno3HaBaTh Tejla BpalleHus (UWIMHIpP, KOHYC, cepa U map) U 0OOBACHATh CIOCOOBI MOTYUYEHUs
TEJ BpaIlCHHUS;

KJ'IaCCI/I(I)I/II_[I/IpOBaTB B3aMMHOC pPaCIIOJIOKCHUC C(l)epLI U IIJIOCKOCTH,

BbIYUCIIATH BCIWMYMUHBI 3JICMCHTOB MHOI'OI'PAHHHMKOB MW TCJI BpallCHUA, 00BEMBI U ioniaau
HOBCpXHOCTeﬁ MHOT'OI'PAHHHUKOB M TCJI BpalllCHUA, TCOMCTPHUYCCKHUX TCJI C IPUMCHCHUCM Q)OpMYJ'I;

CBOOOJITHO ~OINEPUPOBATH IOHSTUSAMH, CBSA3aHHBIMH C KOMOMHALMSAMHM TeJ BpalleHUs U
MHOTOI'PaHHUKOB: MHOTOTPAHHUK, BIUCAHHBIA B cepy U ONMUCAHHBIM 0KoJio cdepbl, cdepa, BIHUcaHHAS B
MHOTOI'PaHHUK MJIH TEJIO BPAIEHUS;

BBIYUCJISITE COOTHOIICHUA MCKY TUIOIAAAMU HOBerHOCTeﬁ " 00bEMaMHu HOI[O6HBIX TCII;

n300pakaTh U3ydaeMble (PUTyphbl, BHIIOIHATH (BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BpaIlleHHS;

U3BJIEKaTh, MHTEPIPETUPOBATH M  IMPeoOpa3oBbIBaTh HH(POPMAILMIO O IMPOCTPAHCTBEHHBIX
reoMEeTpUYECcKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexkaxX U pUCYHKAX;

CBO60,[[HO ONICPpUPOBATH NOHATUEM BCKTOP B IIPOCTPAHCTBC,

BBIIIOJIHATL OIICpalli HAl BEKTOpaAMU;

3a1aBaThb MJIIOCKOCTb YPABHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOPANHAT,




peuiatb I€OMETPUYECKHME 3aa4d Ha BBIYMCICHHME YITIOB MEXKIY MNPAMBIMM U IIOCKOCTSIMH,
BBIYUCIICHUE PACCTOSIHMM OT TOYKHM A0 IUIOCKOCTH, B II€JIOM, HAa NPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO
METO/Ia IIPH PEIICHUH;

CBOOOJHO OIEPHPOBATH MOHITHIMH, CBS3aHHBIMH C JIBIDKCHHEM B MPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHMI,

BBIIIOJIHATh M300paKEHHsI MHOTOI'PAHHUKOB W TEJ BpALIEHWs MpU NapajuIeJIbHOM IEPEHOCE,
LEHTPAJIbHOM CHUMMETPHUH, 3€pKaJbHOM CHMMETPHUM, IPU TOBOPOTE BOKPYr IMpsAMOi, NpeoOpa3oBaHUs
o00Ms;

CTPOUTb CEYEHHMS] MHOTOTPAHHUKOB W TeJl BpALICHMs: CEUEHHMs LWIMHIpa (mapauieabHO U
MEPIEeHIUKYJIIPHO OCH), CEYEHMsI KOHYyca (IapajuleJibHble OCHOBAHHUIO M IPOXOJIINE Yepe3 BEPIIUHY),
CEYeHMS 11apa;

HCII0JIb30BAaTb METO/bI IOCTPOCHU A CEUECHUN: METOA CJIICA0B, METO/ BHYTPCHHCTO NPOCKTUPOBAHUS,
METO/I TIEPEHOCA CEKYIIEH TIOCKOCTH;

JAOKa3bIBATb T'COMCTPUUCCKUEC YTBCPIKACHUS,

MIPUMEHATh T€OMEeTpUUYecKue (PaKkThl JUIsl PELIEHHUs] CTEPEOMETPUUYECKUX 3a/]ad, MpPernosararimx
HECKOJIbKO LIaroB PeILleHus], €CJIU YCIIOBUS IPUMEHEHNUS 3a/1aHbl B SBHON U HEIBHOU (hopMme;

pemarp 3aJa4v Ha JOKa3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHWW W HAXOXKJICHHE F€OMETPUUYECKHUX
BEJINYNH,

IIPUMEHATh MPOTPaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MPU PEIIECHUN
CTEPEOMETPUUYECKHX 3a]1a4;

MPUMEHSATH MMOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, aHAJTU3UPOBATh U OLICHUBATH PEaJIbHbIE
CUTyallud, TPUMEHATh W3YYCHHBIE TIOHATHS, TEOPEMbI, CBOICTBA B MPOLIECCE TMOWUCKA PEHICHUS
MaTeMaTH4eCcKu cHOpMyTUpPOBAHHON MPOOIEMBI, MOJIECITUPOBATH pPeabHbIC CUTYallUHd Ha S3bIKE TEOMETPHH,
HCCIIEIOBaTh MOCTPOCHHBIE MOJENIHM C MCIOJb30BAHHEM T'€OMETPUYECKUX IMOHATHH W TEOpeM, ammnapara
anreOpsl, pemaTh MPaKTHIECKUE 33/1a4M, CBI3aHHBIC C HAXOXKJICHUEM T€OMETPUUCCKUX BEITUIHH;

UMETh TpeACTaBIeHUS 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM KaK COCTaBHOM 4YacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumeHnoBanue pasziesioB U TeM IPOrpaMMBbl Kon
i Bcero KonTposba
1 Brenenue B crepeoMeTpuio 23 1
2 B3aumHoe pacnosioxeHue npsMbIX B IPOCTPAHCTBE 6 1
3 [TapaniensHOCTh MPSAMBIX U TIIOCKOCTEN B IPOCTPAHCTBE 8
4 [lepnieH IUKyYIAPHOCTD MPSMBIX H INIOCKOCTEH B IPOCTPAHCTBE 25
5 VYTl U paccTOsHUS 16 1
6 MHororpanHuKu 7 1
7 BekTopsl B mpocTpaHcTBe 12
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus 3HAaHU T 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6
11 KJIACC
Ne HaumeHoBaHMe pa3/ienoB U TEM NMPOrpaMMbl Kon
wm Bcero KoHTpoasn
1 AHaIUTHYECKAsI TEOMETPUSL 15 1
2 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allus 3HAHU T 15 1




Ne HanmenoBanue pasnesioB U TEM IPOrpamMMBbl Kon
/i
Bcero Kontponsa
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5) [Tnomaau moBepXHOCTU U 0OBEMBI KPYIJIBIX TeEI 9 1
6 JIBr>xeHust 5 1
7 [ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIMS 3HAHUN 17 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8
MNOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
Ne Tema ypoxka Kon
n/m
Bcero || Konty
pat
1 ||OcHoBHBIE MpaBUiia U300paKEHUSI HA PUCYHKE MJIOCKOCTH, MapajlIeIbHBIX MPSMBIX 1
(0Tpe3KoB), cepeuHbI OTpE3Ka
2 ||OCHOBHbIE MOHSATHS CTEPEOMETPHH: TOUKA, MIPAMas, INIOCKOCTh, TIPOCTPAHCTBO. OCHOBHBIE 1
MpaBHiIa H300paKEHUS Ha PUCYHKE TUTIOCKOCTH, MapajlIeIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
3 |[[IoHsATHS: IEepeceKaromecs IOCKOCTH, NepeceKaroIuecs npsiMast U INIOCKOCTh; 1
HOJIyIIPOCTPAHCTBO
4 |IloHATus: nepecekarouirecs MIOCKOCTH, IEPECEKAIOIIHNECs NPsAMasi U INIOCKOCTb; 1
HOJIyIIPOCTPAHCTBO
5 |[MHororpaHHuKH, U300paXK€HUE MPOCTEUITNX MPOCTPAHCTBEHHBIX GUTYD, 1
HECYILECTBYIOIUX 0OBEKTOB
6 ||MHOrorpaHHUKH, U300pakKeHUE MPOCTEHIITUX MPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIECTBYIOIUX OOBEKTOB
7 |[lIonsTHEe 00 aKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUU U 1
CIIEICTBUSL M3 HUX
8  |[AKCHOMBI CTEpEOMETPUH U NIEPBbIE CIEICTBUS U3 HUX 1
9  ||AKCHOMBI CTEpEOMETPUH U NIEpBbIe CieACTBUS U3 HUX. CrocoObl 3a7jaHns IPAMBIX U 1
IUIOCKOCTEH B mpocTpaHcTBe. O003HAUYEHUS MPSAMBIX U IIIOCKOCTEH
10 |[Ipocreiimue npocTpaHCTBEHHBIE (UTYPBI HA INIOCKOCTU: TETpa’p, Napasliesenune, 1
noctpoeHue ceueHuil. M3oOpaxeHue ceueHU mupamMuibl, Ky0a u pU3Mbl, KOTOpbIE
POXOAAT yepe3 ux pédpa. MzoOparkeHue nepeceyeHus MoIyu4eHHbBIX IOCKOCTEH.
PackpammBaHuie NOCTPOSHHBIX CEYCHUN Pa3HbIMH [[BETAMU
11 ||M3o0paxeHue cedeHnit mupamMuIbl, Kyda U IpU3Mbl, KOTOPBIE MIPOXOAT Yepe3 X péopa. 1
N306pakeHue nepecevyeHus NoIydeHHbIX IIOCKOCTel. PackpamnBaHie NocTpoeHHbBIX
CeUeHH pa3HbIMU IIBETAMU
12 ||M300paxkeHue cedeHnit mupaMuibl, Kyba U pU3Mbl, KOTOPBIE MPOXOAT Yepe3 ux péopa. 1
N306pakenue nepecevyeHus MoTydeHHbIX INIOCKOCTel. PackpamnBanie mocTpoeHHbBIX
CeUeHH pa3HbIMU LIBETaMHU
13 ||M3o0paxkeHue cedeHnid mupamMuIbl, Kyoa U pU3Mbl, KOTOPBIE TPOXOAAT uepe3 ux péopa. 1
N306pakenue nepecevyeHus MoTydeHHbIX IIIOCKOCTel. PackpamnBanie mocTpoeHHbBIX
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‘ HcequHﬁ pa3HBIMH LIBETAMU H
14 |[Meropn ciie10B Ui IOCTPOCHUS CEUCHUM 1
15 |Merox cnenoB Juid nocTpoeHus cedeHuil. CBoWcTBa epeceYeHn MPSAMBIX U MJIOCKOCTEN 1
16 |Meton cnenoB Juist MOCTpoeHUs ceueHnil. CBONCTBA NMEPEeCceueHMH MPSIMBIX U TNIOCKOCTEH 1
17 |[loctpoenue cedeHuit B mupamue, Kyoe mo Tpém Toukam Ha pédpax. Co3naHue BEBIHOCHBIX 1
YyepTeKel U 3aMuch M1aroB MOCTPOEHUS
18 |[[locTtpoenue cedeHuit B mupamue, Kyde mo TpéM Toukam Ha péopax. Co3maHue BHIHOCHBIX 1
yepTeKel U 3aMuch M1aroB MOCTPOEHUS
19 |[octpoenue ceyeHuit B mupamue, Kyoe mo Tpém Toukam Ha pédpax. Co3aHre BEBIHOCHBIX 1
YyepTeKel U 3aMuch M1aroB MOCTPOEHUS
20 |[[TocTpoeHue ceueHnid B mUpaMue, Kyoe 1o TpéM Toukam Ha péopax. Co3aaHne BBIHOCHBIX 1
yepTeKel U 3aMuch M1aroB MOCTPOEHUS
21 |[ToBTOpeHme TuTaHUMETpHH: TeopeMa 0 POTIOPIUOHATBHBIX oTpe3Kax. [logoone 1
TPEYroJIbHUKOB
22 |lloBTopenue mnanumerpun: Teopema Menenas. PacueTsl B ceueHUAX Ha BEBIHOCHBIX 1
yeprexax. Mictopus pa3BUTHs MJIaHUMETPUHN U CTEPEOMETPUN
23 |[KontpomawHas pabota "Akcuomsl crepeomerpun. CeueHus" 1
24 | B3auMHOE pAacIIOJIOKEHHE MPSIMBIX B IPOCTPAHCTBE: MepPeCceKalowmecs, napaniesbHble 1 1
CKpeluBaromuecs npsmsle. [Ipusnaku ckpeniuBaromuxcs npsaMsix. [lapamiensHbie npsaMbie
B IIPOCTPAHCTBE
25 |Teopema o cyliecTBOBaHHWU U €MHCTBEHHOCTH IIPSIMON MapasulesIbHON JaHHOU MPsSMOH, 1
MPOXOJISIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIe)Kalllel Ha JaHHOU nipsMoi. JleMmma o
[IEPECEYCHUH NTAPAJIENBHBIX MPSAMBIX INIOCKOCTHIO
26 |[[TapamienbHOCTh TpeX NpsAMBIX. TeopeMa o TpEX napasiesbHbIX NpsAMBIX. Teopema o 1
CKPEIUBAIOIIUXCS IPSMBIX
27 |[[TapamnenbHOe npoekTupoBaHue. OCHOBHbIE CBOMCTBA MAPAUIEIBHOTO ITPOEKTUPOBAHUSL. 1
N306pakenue Gpuryp B napamiesbHON IPOSKIUH
28 |LenTtpansHoe mnpoekTupoBaHue. lLleHTpambHas mpoekuus. Yroa € COHAINpaBICHHBIMU 1
CTOPOHAMHU. YTOJ MEXAY IPSIMBIMH B IPOCTPAHCTBE. YTJbl B IIPOCTPAHCTBE: YIOJ MEXKIY
IIPSIMON U IVIOCKOCTBIO
29 |[3amauM Ha 0KA3aTENLCTBO U MCCIEOBAHUE, CBA3AHHBIE C PACIIONI0KEHUEM MPSIMBIX B 1
IIPOCTPAHCTBE
30 |[[TapamnenbHOCTb MPSAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE, MapalIeIbHOCTh IPSIMON U 1
mockocty. IpsMele, napamiensHble K IIockocTu. [Ipu3Hak napamuienbHOCTH IPSIMOK U
m1ockocty. CBOMCTBA MAapaJlJIEIbHOCTH NPSAMON U TUIOCKOCTH
31 |eoMeTrpuyeckue 3aJaud Ha BEIYUCICHHUE U I0Ka3aTEIbCTBO, CBSI3aHHBIE C 1
MapaJuIeIbHOCTBIO MPSAMBIX U TUNIOCKOCTEN B IPOCTPAHCTBE
32 |[[TocTpoeHue ceueHus, MPOXOIAIIEro Yepe3 JaHHYIO MPSAMYIO Ha YepTexe U MapauieIbHOro 1
Apyrou npsamou. Pacuér otHomenuin
33 |[[TapamnenbHas MpOEKIUs, IPUMEHEHHE ISl IOCTPOCHUS CeUeHH Ky0a 1 mapajjenenurnesa. 1
CpolicTBa napasuienenune1a u mpu3Mbl
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34 |[[lapamrensHOCTH MIOckocTel. [Tapannenspapie TuiockocT. CBOKCTBA TapaIeTbHBIX 1
mrockoctei. [Ipu3Haky napaJuieIbHOCTH JIBYX IJIOCKOCTEN
35 |[Teopema o mapajuIeIbHOCTH U €TUHCTBEHHOCTH IIJIOCKOCTH, MIPOXO/IAIIEH Yepe3 TOUKY, He 1
MPUHAIIISKANTYIO TaHHOW TUIOCKOCTH M CIICACTBUS U3 HEE
36 ||CoiicTBa mapajuieabHbIX MJIOCKOCTEN: O MapaIeIbHOCTH MPSAMBIX IIEPECEUEHUs IIPU 1
MEPECEUCHNH ABYX MapaJUICIbHbBIX IIJIOCKOCTEN TPEThEi
37 ||CBoiicTBa mapayIeNbHBIX TUIOCKOCTEH: 00 OTpe3Kax MapauieIbHBIX TPSIMBIX, 3aKITFOUEHHBIX 1
MEX]ly apaJIeIbHBIMA TUIOCKOCTSIME; O TIEPECEYCHUH TPSMON C IByMS TapaJljIeIbHbIMA
TUTOCKOCTSIMU
38 |[[ToBTopenwue: Teopema [Tucaropa Ha miockocTu 1
39 |[[ToBTOpeHME: TPUTOHOMETPHS MPSMOYTOJIEHOTO TPEYrOJIbHUKA 1
40 ||CeoiicTBa KyOa M IPSMOYTOJIBHOTO MapaijIeIeuIie/1a 1
41 |BeramciieHue UTMH OTPE3KOB B KyO€ M MPSMOYTOJIHHOM MapasuieeIuIe /e 1
42 |[lepneHIUKYISPHOCTD MPSIMOU H IIIOCKOCTH: TIEPIICHUKYIISPHBIE MPSMBIE B TIPOCTPAHCTBE, 1
MIpSIMBIE, TIEPIICHIUKY/ISIPHBIE K TUIOCKOCTH. [Ipu3HaK MEepIeHIUKYIIPHOCTH MPSIMOU 1
TUIOCKOCTH
43 |llepnieHAUKYASIPHOCTH MPSAMOM M TNIOCKOCTH. [Ipr3HaK MepreHuKyISIPHOCTH TIPSIMOH 1 1
MJI0CKOCTH
44 |Teopema o CyIIECTBOBAHHH U €TUHCTBEHHOCTH TIPSIMOM, MPOXOAIIECH Yepe3 TOUKY 1
MPOCTPAHCTBA U NEPIEHIUKYISIPHON K MJIOCKOCTH
45 |I11oCKOCTH | MEPICHIUKYIISIPHBIE UM MIPSMbIE B MHOTOTpaHHHUKAX 1
46 |[InockocTu U neprneHAUKYISIPHbIE UM MPSMbIE B MHOTOTPaHHHKAX 1
47 |[lepneHauKymsp U HAKIOHHBIE: PACCTOSIHUE OTTOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 1
110 TJIOCKOCTH, MPOEKIUS (PUTYpHI HA MJIOCKOCTh. [locTpoeHue neprneHauKysspa u3 TOUKU
Ha IPSIMYIO
48 |[lepnennukynap u HakinoHHas. [locTpoeHune neprneHANKyYsIpa U3 TOUKH Ha MPSIMYIO 1
49 | Teopema o TpEx mepreHIUKYIsApax (mpsmas u oOpaTHas) 1
50 ||Teopema o Tpéx mepreHAUKYIsIpax (mpsmas U oOpaTHas) 1
51 ||Yron Mexay CKpelrBaIUMHUCS IPSIMBbIMU 1
52 |[[Touck neprneHANKYISIPHBIX MPSIMBIX C TOMOIIBIO EPIEHIUKYISIPHBIX MIOCKOCTEH 1
53 ||OpToroHanbHO€ NPOEKTUPOBAHUE 1
54 |[[loctpoenue cedeHuii Kyoa, MPU3MBbI, TPABIILHOM MUPAMU/IBI C TOMOIIBI0 OPTOTOHATEHOM 1
MIPOEKIINU
55 |[[locTpoenue ceuenwuii Kyoa, MPU3MBbI, TPABUILHOM MUPAMUJIBI C TOMOIIBI0 OPTOTOHAIBHOM 1
MPOEKITNH
56 ||CuMMeTpusi B IPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH. [ImockocTn cummeTpuii B 1
MHOTOTpaHHUKAX
57 |[[Ipu3Hak neprneHIuKyISIPHOCTH MPSIMON U TIIOCKOCTH KaK CIEICTBUE CUMMETPUN 1
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58 |[[IpaBmiibHBIE MHOTOTPAaHHHUKH. PacuéT paccTOSHHUIA OT TOUYKH JI0 TIOCKOCTH 1
59 |[[IpaBmiibHBIE MHOTOTpAaHHHUKH. PacuéT paccTOSHHI OT TOUYKH JI0 TUIOCKOCTH 1
60 (|CrocoOsl OYCTUTH MEPIEHIUKYIISAPHI: CHMMETPHS, CABUT TOUYKH IO MMAapaJUICIBHON MPSIMOI 1
61 |(|CaBur mo HemapauIeIbHOHN MPSIMOM, U3MEHEHHE PACCTOSHUI 1
62 |[KouTposbHas paboTa "B3auMHOe pacnosioKeHne MPsIMBIX U TUNIOCKOCTEH B IpocTpaHcTae" 1
63 |[loBTOpEeHME: yroia Mexay NpsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM 1
TpPEYroJbHUKE, TEOpEMa KOCUHYCOB
64 |[[ToBTOpeHME: YroJ MEXIY CKPEIINBAIOIIMMHUCS TPSMBIMU B TIPOCTPAHCTBE 1
65 |[[eoMeTpuyecKkre METOAbI BBIYHCICHHUS YTla MY MPSIMBIMU B MHOTOT DAaHHUKAX 1
66 ||/IByrpannsrii yromu. JIMHEWHBIN yron qByrpaHHOro yria. CBOWCTBO JTMHEHHBIX YIIIOB 1
JIBYTPAHHOTO YTJIa.
67 |[TepneraukynsipHOCTH TUIOCKOCTEH. [leprenaukynspHbie ockocT. CBOMCTBA B3aUMHO 1
MePIEeHIUKYISPHBIX MIOCKOCTEH
68 |[[Ipu3Hak mepneHIUKYISIPHOCTH ABYX IUIOCKOCTEH. Teopema o Tpex MepreHIuKyIspax. 1
TeopeMa O NMPSMOM NEPECEUEHHUs IBYX INIOCKOCTEN MEPIEHANKYIIPHBIX TPEThEH MIIIOCKOCTH
69 |[IpssmoyronbHBIN Napaienenunes; Ky0; n3MepeHus, CBOMCTBA MPSIMOYTOJILHOTO 1
napajuleJIenune1a
70 |Teopema o nuaroHajav MPsSIMOYTOJIBHOTO MapasuIesieuIie/ia U CICICTBHE U3 Hee 1
71 ||CtepeoMeTpuyeckue U MPUKIAJHbIE 33/1a41, CBI3aHHbBIE CO B3aUMHBIM PacIOJIOKEHHUEM 1
IPSIMBIX U IJIOCKOCTH
72 |[IoBTOpEHME: CKpEIUBAIOUINECS NPSAMBIE, APAJUIEIbHBIC INIOCKOCTH B CTaHIAAPTHBIX 1
MHOTOTPaHHUKAX
73 |Ilapa nmapamienpHbIX JIOCKOCTEH HA CKPEIIMBAIOLIUXCS IPSIMBIX, PACCTOSTHUE MEXKTY 1
CKPEIUBAOIIUMHUCA IIPSIMBIMU B IIPOCTBIX CUTYaLUX
74 |[PaccTosiHME OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 MJIOCKOCTH 1
75 ||BpruncineHue pacCTOSIHAN MEX1y CKPEIIMBAOLIMMUCS MPSIMBIMH C IIOMOIIBIO 1
NEPIEHIUKYJIIPHOM INIOCKOCTU
76 || Tpé€xrpaHHbIli 1 MHOTOTPAHHBIE YTJIbl, HEPABEHCTBA JUIsl TPEXITPAHHBIX YIJIOB. 1
[IpocTpancTBenHas Teopema IIugaropa, TeopeMbl KOCUHYCOB M CUHYCOB JUIsSl TPEXTPAHHOTO
yria. CBOMCTBO IUIOCKUX U JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yria
77 ||9meMeHTHI chepruecKoil reoMeTpHH: reoie3nuecKie JTMHUN Ha 3emiie 1
78 |[KoHTponbHas paboTa "Yribl U pacctosHus" 1
79 ||Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOTOTpaHHUKA. [IpaBUiIbHBIE MHOTOTpaHHUKU: 1
BBIUMCIIEHUE JIEMEHTOB MHOTOTPaHHUKOB: p&Opa, TMaroHasu, yriibl.
80 |[Iupammpa. Ilupamupma: n-yrojapHas NOHpaMHla, NpaBUIbHAsS M yCeUEHHAs MUPAMUIbI. 1

CpoiictBa pébep M OOKOBBIX TI'paHEH NpaBUIBHON Nupamuisl. [lpaBuinbHas nupamuia,
NpaBUIbHAS TPEYroJibHAs MHpaMHMJa U MPaBUIBHBIA TeTpasap, kyO. [lnomans GokxoBoit
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOU IHUpaMUJbI, T€OpEMa O IUIOIIAAA YCEUEHHOU
MUpaMU/IbI.
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81 |[[Ipu3ma. [Ipsimast u HakoHHas npusMel. [IpaBunbHas npusma. [Ipusma: n-yroapHas npusma, 1
npsiMasi ¥ HAKJIOHHAS PU3MBbI, O0KOBAs U TOJIHAS TTOBEPXHOCTh MPU3MBI. IIPABUIIbHAS
npusMa Ilnomaae 60k0BOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTHU MPSMON IPU3MBI,

IJI0LIa/1b OCHOBAHUM, TEOpeEMa 0 OOKOBOM MOBEPXHOCTHU MPSIMON IIPU3MBI

82 |[[lapamrenenunesn. [Ipsmoii mapayuienenune, TpsIMOYTOJIbHBIN MapalieIeuIie]], Kyo 1
[IpssMOyTroBHBIN MTapajuIeIenuIIe] U ero cBoicTBa. Kparyaime myTu Ha IOBEPXHOCTH
MHOTOT'pPaHHUKA.

83 |[Beimyksieie MHOTOrpaHHHKH. Teopema Diinepa. CuMMeTpuss B NMPOCTPAHCTBE. DIEMEHTHI 1
CUMMETPUU TPAaBWIBHBIX MHOIOTpaHHUKOB. CHMMETpHsI B MPaBHWJIBHOM MHOTOI'PAHHUKE:
CUMMETpUs Tapajuieenurnena, CUMMETpUs MPaBUIbHBIX MPU3M, CUMMETPHs MpPaBHIBHOM
MTUPaMUIBL.

84 |Beimykimele  MHOTOTpaHHUKH. Teopema DOiinmepa. IlpaBuibHBIE W TOJTYNpaBUIIBHBIE 1
MHOTOrpaHHuKU. [IpencraBieHne o MpaBMIIbHBIX MHOTOTPaHHMKAX: OKTa’Jp, JOAEKa’ap U
MKOCadIp

85 |[KoHTponbHas paboTa "MHOrorpaHHUKN" 1

86 |[lonsTe BEeKTOpa Ha MJIOCKOCTH U B MIPOCTPAHCTBE: HYJIEBOM BEKTOD, JJIMHA HEHYJIEBOTO 1
BEKTOpPa, BEKTOPHI KOJUTMHEAPHbIE, COHANPABICHHbIE U MPOTHUBOIOJIOKHO HANPaBICHHbBIE
BEKTOPHL. PaBEHCTBO BEKTOPOB

87 ||Cymma BekTOpoB. JlelCTBHS C BEKTOpaMU: CIOKEHHUE BEKTOPOB, CYMMa HECKOJIBKUX 1
BeKTOpOB. CBOWCTBA CI0KEHHS BEKTOPOB

88 |Pa3HoCTh BEeKTOpOB. JleHCTBUS C BEKTOpaMU: BBIYMTAHHE BEKTOPOB 1

89 |[lIpaBwio mapaenenunena. /[eldcTBus ¢ BEKTOpaMu: CIOKEHHE BEKTOPOB, CyMMa 1
HECKOJIBKUX BEKTOPOB

90 |[YMHOeHHe BeKTOpa Ha yKucio J{eliCTBUS ¢ BEKTOpAaMH: YMHOKEHHE BEKTOPA Ha YHUCJIO. 1

91 ||Pa3nokeHHe BEKTOpa IO 0a3ucy TPEX BEKTOPOB, HE JICKAIINX B OJHOU INIOCKOCTH 1

92 || CxansipHOE MPOU3BEACHUE BEKTOPOB 1

93 ||[Yroa mexay BeKTOpaMu. Beluncienue yria Mexay BEKTOpaMy B IIPOCTPAHCTBE 1

94 |[IIpocreiimue 3a1a4u ¢ BeKTOopaMu. . [loHsTre koMruianapuble BeKTopsl. [Ipu3Hak 1
KOMIUIaHAPHOCTH TPEX BEKTOPOB. Teopema 0 pa3inoKeHUuu BEKTOpa MO TPEM
HEKOMILJIAHAPHBIM BEKTOPaM

95 |[[Ipocreiimue 3a1aun ¢ BeKTopamu. [IpsMoyronbHas cuctema KOOpAUHAT B IPOCTPAHCTBE. 1
Koopannats! BekTopa. CBs3b MeX/1y KOOpAMHATAMU BEKTOPA U KOOPAWHATAMU TOYEK

96 |[[Ipocreiiimue 331241 ¢ BEKTOpaMu 1

97 |[[Ipocreiimue 3a1a41 ¢ BEKTOpaMH 1

98 ||OGoO1eHne 1 cucTeMaTu3alys 3HaHu i 1

99 |(|OGoO1meHune 1 cucTeMaTu3alys 3HaHu | 1

100 ||UroroBast KOHTpoJIbHAs paboTa 1

101 ||UroroBast KOHTpoJIbHAs paboTa 1

102 ||O0001IeHE U cUCTEMAaTH3alUs 3HAHNI 1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




