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COJEPXAHUE OBYUYEHUA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsiTHE 00 aKCMOMAaTHYECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: IE€pPECEKaroIIHecs,
napajulelibHble W CKpellMBaroluecss mnpsmble. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NApaJlICIIbHbIC
IPSAIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, TAPAIIIENBHOCTD IIPAMON
u 1ockoct. [lapamienbHoe W LEHTpalbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIENbHOTO MNPOEKTUpOoBaHUs. I300paxeHue
buryp B mapajiesbHOW MPOEKIHMH. YTJIbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXKIy NPsAMBIMU B IIPOCTPAHCTBE. [lapayienbHOCTh NIIOCKOCTEN: NapajuieiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajljIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpadp, Napajiesenumne,
MMOCTPOEHUE CEUCHUN.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHNKYJIAPHBIE MIPSMbIC B
IIPOCTPAHCTBE, NPSMBIE NAPAUICIBHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHIUKYJIAPHON IIJIOCKOCTH. OpTroroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE
OT mpsAMOM 10  IUJIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHAUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHANKYIIAPaXx.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
yroJ, JUHEUHBIN YroJl IBYTPAHHOTO yria. TpEXTpaHHbI U MHOTOTPAHHBIC YTJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Bunel MHOTOrpaHHuMKOB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[lapannenenunen, NpsAMOYTOJbHBIM — HapaJUICNENUIe W €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEpXHOCTM MHOTOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. I[lupamupa: n-yrojibHas nDUpamMuiaa,
npaBwibHas W yceu€HHas mnupamuibl. CBoiicTBa péGep M OOKOBBIX TIpaHeil
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAs IpU3Ma U



NpaBWIbHAs MHUPAMHIA, NPABUIIbHAs TPEYroJibHas MNHUPaMHUAA M IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JTOAEKA3IP U UKOCADIP.

Bolunicnienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, UaroHai M, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH MPSIMON MPU3MBI,
IJIOIIA/Ib OCHOBAHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON IPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPaBUIBLHOM MUPaAMUIBI,
TeopeMa O IUIOIIAAN YCEUEHHOW MUPaMU/IBL.

CummeTprss B MPOCTPAHCTBE. OJEMEHTbl CHMMETPUHM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B MPAaBWIBHOM MHOTIOIPAHHHUKE: CHUMMETPUS
napajuielienuneaa, CUMMETPHUS MPABWIbHBIX MPHU3M, CUMMETpUS NPaBUIbHOU
MAPAMHUJIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANpPABJIEHHBIE U MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbBKUX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHUSI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpAa HA YUCIIO.
[loHATHe KOMIUIaHApHBIE BEKTOPBI. lIpuM3HAK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHUM BEKTOpa MO TPEM
HEKOMIUIaHApHbIM  BekTopam. lIpsmoyronpHasg  cucTteMa  KOOpPAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI Mexay BekTopaMu. CKalasipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJIIACC

Tena Bpamenust

[TonsiTHs: IWMIMHOpUYECKAs TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
chepruueckas TOBEPXHOCTh, OOpa3ymoIue TIOBEPXHOCTEH. Tena BpalmieHUs:
WIMHIpP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. B3zanMHOe pacronoxeHue
chepsl U IJIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0paxenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka mumHApa u KoHyca. Cummetpus cdepsl u
nrapa.

O06bEM. OcHOBHBIE CBOMcTBa 00BEMOB Teil. TeopemMa 00 o00bEMe
IOpSIMOYTOJIBHOTO TMapajienenumnena u cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOM MpU3MBI, HWIMHIpPA, MUpaMUabl U KoHyca. O0bEM mapa U IapoBOro
CErMEHTA.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, ONHCaHHAas oOkojio uwiuHapa. Ilepeceuenue chepsr u 1mmapa ¢
wiockocThlo. Kacanue mapa u cdepsl miockocTeio. [loHsATHE MHOTOrpaHHUKA,



OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BINHUCAHHOW B MHOTOTPAHHUK WJIU TEJIO
BpalCHUS.

[Inomans MOBEPXHOCTH UMIMHAPA, KOHYyca, Iuiomanas chepsl U €€ JacTew.
[Tomobue B mpoctpanctBe. OTHOIIEHWE OO0BEMOB, IIIOMIAJEH TMOBEPXHOCTEH
noo0HbIX ¢uryp. IlpeoOpazoBanue mnomodus, romoretus. Pemenue 3agau Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILEHUS: CEUCHUS IIMIIMH]Ipa
(mapaJuienbHO W MEPHEHAUKYISIPHO OCH), CEYeHUs KOHyca (mapajuielibHbIe
OCHOBAHMIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEYEHHU 11apa, METOJbI TOCTPOEHUS
CEUYEHMIl: METOJ| CJIEA0B, METOJI BHYTPEHHETO NPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILEH TITOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuu Haj Bekropamu. BekropHoe
YMHOXEHHE BeKTOpoB. (CBOHCTBa BEKTOPHOrO yMHOXeHus. I[IpsimoyromnbHas
cucTeMa KoopAuHaT B npocTpancTse. KoopauHatel BekTopa. Pasnoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl NPHU PEIICHHH TI'€OMETPUUYECKHUX
3a/ay.

JABHKEHUA B IPOCTPAHCTBE

JBuwxenust mpoctpanctBa. OtobpaxeHus. JIBMKEHHUS U PAaBEHCTBO (uUryp.
OO6mue cBolicTBa JBW)KEHUN. BuIbl JIBWXEHUN: TapaulebHBIM IEPEeHOC,
LHEHTpaJIbHAsl CUMMETpUs, 3€pKajbHas CUMMETPHs, IMOBOPOT BOKPYT MPSMOMU.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BocIUTaHKE:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O  4J€Ha  POCCHMCKOro  00IlecTBa,  NPEICTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPaKIAaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHUe
B3aUMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUUM C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) naTpuoOTHYeCKOEe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM HICHTHUYHOCTH, YBAXKEHUS K
IPOLIJIOMY M HACTOSILEMY POCCHUKWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTHUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MATEMAaTUYECKOU LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHusX, cdepax
HKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHE AYXOBHBIX LIEHHOCTEM POCCHIMCKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUM HAyKM M JEATEIbHOCTbIO YYEHOTO, OCO3HaHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYIIEro;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, peUIeHUH, pacCy AeHUI, BOCIPUUMUYHUBOCTb
K MaTeMaTHYE€CKUM acleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

cOpPMUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTeMaTHUECKUE 3HaHUSA B
MHTEpecax 3710pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBbIO (30pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN PEKUM 3aHATUNA U
OTZIbIXa, peryisipHasl (pu3nyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IE€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHUE:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpec K
pa3nmuyHbiM  cPepaM  NMPOPECCHOHANBHOW  JEATEIBHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymeid mpodeccurt U pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3OBaHUIO U



caMOOOpa30BaHNI0 HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PELICHUH TPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OpPMUPOBAHHOCTh  HKOJIOTMYECKON  KyNbTYypbl, TNOHMMAaHHUE BIUSHUA
COLMAJIbHO-DKOHOMHYECKUX ITPOLECCOB HA COCTOSHUE IMPUPOJHOM U COLMAIBHOU
Cpellbl, 0CO3HAHHUE ITI00aIBHOIO XapaKTepa 3KOJOTHYECKUX MPOOJIeM, OpUEHTALINSA
Ha IPUMEHEHHE MAaTEeMaTHMYECKUX 3HaHMM i1 peleHus 3axad B o0JjacTu
OKpYy’Kalolllel cCpenapl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEN CPEBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOIIECTBEHHOM  NPAKTUKH, [OHMMAaHHE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAESTeNbHOCTH, ATaloB €€
pa3BUTHA M 3HAYMMOCTH JUIsI DPa3BUTUS LUBUIM3ALMU, OBJAJCHUE SI3BIKOM
MaTE€MaTUKM ¥ MaTeMaTU4YeCKOW KYJIbTypOM KaK CpEICTBOM IIO3HAHUA MHPA,
TOTOBHOCTb OCYILECTBJIATh IIPOCKTHYK0 U MCCIEIOBATEIbCKYIO JESITEIBHOCTD
WHIUBUyAJILHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble J1ornyeckue 1eicTBus:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPH3HAKM MaTEMAaTHUYECKUX
O0OBEKTOB, TMOHSATUH, OTHOIICHUM MEXAYy TMOHATHUSMH, (QOPMYJIHPOBATH
oTpe/ieTICHUs] TIOHSTHM, YCTaHABIMBATH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJIs1 0000IICHNS ¥ CPAaBHEHUS, KPUTEPUH MMPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh,  (opMynupoBaTh U MNPeoOpPa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHHUSIX W YTBEPXKIACHUSX, MpEIaratb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JieJaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIhCTBA MATEMATUUYECKUX YTBEPKICHUI
(OpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTALINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUS, BbIOMpaTh HauOoyiee MNOAXOASAIMMI C  y4€ToM
CaMOCTOSTENIbHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieroBarebCKue 1eHCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK WCCIEAOBATEIbCKUH WHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPOoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TUIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS W BHIBOJABI MO pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, MCCICAOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE IIpoOllecca, a TaKXKe BBIABUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIISATH Je(UIIATHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAIU3UPOBATH,
CUCTEeMATH3UPOBaTh W HWHTEPIPETHPOBATh WH(GOPMAIIMIO Pa3IUYHBIX BHUIOB U
dbopm mpeacTaBICHUS;

CTPYKTYpPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B Pa3IHYHBIX (OpMax,
WLTIOCTPUPOBATH TpapUIeCKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBepPCcaJbHbIE Y4eOHbI€e JeHCTBUS

OOmenmne:

BOCIIPUHUMATH U (JOPMYJIMPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSIMH U
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAYy PEIICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYCHHBIN pe3yJIbTaT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BHICKA3bIBaTh WJIEH, HAICJIICHHBIE Ha TTOUCK
pelIeHUs, COIOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuue M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranmsanms:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a7a4d, BEIOMPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbI HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIMTENbHBIX MPOLECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa peuieHus
MaTeMaTUYECKOHN 3aJa4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH NIPH PEUICHUU 3a/auH,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JOCTIDKCHUSI WM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIECTBA KOMaHAHOW W WHAMBUIYATbHON
paboThl TpU peHieHUuH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisTh
BUJIBI PabOT, JIOrOBApUBATHCH, OOCYX IaTh TMPOIECC U PE3ydbTaT PpabdOoThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBl» W HWHBIE), BBHINIOJHATh CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss Hay9uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUH TIPHU
pelIeHnH 3a1a4 U MPOBEICHUU MAaTEeMaTUYECKUX PACCYKICHUN;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX IPHU PELICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSMH, CBS3aHHBIMU C yIrjaMd B
MPOCTPAHCTBE: MEXKAY MPSMBIMA B MPOCTPAHCTBE, MEXKIY HIpsIMON U
IJI0CKOCTHIO;

e CBOOOJIHO ONEPUPOBATH MOHSATUSIMU, CBI3aHHBIMA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (TIpU3Ma,
nupamuza, NpsSMOYyroJibHBIN Mapauienaenunes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH,  BbBIOMpas  OCHOBAaHMS ISt
KJ1accu(uKaImu;

e CBOOOAHO OMNEpUPOBATH TOHATUSAMH, CBA3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBINOJHSATH napajiesibHOE, LEHTPAILHOE u OpPTOTOHAIBHOE
IpOeKTHpoBaHue (GUTYpP Ha IJIOCKOCTb, BBIMOJHATH M300pakeHus QUryp
HAa MJIOCKOCTH;

e CTPOWTH CEUYCHHsS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBIIOITHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAX  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (TIpU3Ma,
MUpPaMUJa), TEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP,
OChb U TUIOCKOCTb CHUMMETPHUHM, LEHTP, OCh M IUIOCKOCTb CHMMETPUU
uryper;

e CBOOOJHO OMEPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pemaTh 3aJaud Ha JOKa3aTelIbCTBO MAaTEeMaTHYECKUX OTHOIICHUUA U
HAaXOXXJEHUE TEOMETPUUYECKUX BEIMYWH, TMPUMEHSS HM3BECTHBIE METOJIbI
IpU PElIEHNH MaTeMaTHYEeCKHUX 3a7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH [MPOCTEHIIME NPOTrPaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

e WU3BIIEKATh, MPEOOPa30BBIBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yepTexax U puCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMpaKTUKe: CpaBHUBAThb U
aHAJIM3UPOBATh PEAJIbHBIE CUTYAIlMH, MPUMEHSTh U3YYCHHbIC MOHSATUS B
Ipolecce IOWCKAa PpEeHIeHHs MaTeMaTH4ecKd  CcHOopMyIHMpOBaHHON
npo6JieMbl, MOJEIUPOBATh pEANbHBIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEI0OBATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH M TEopeM, ammapara aireOpbl, peniaTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUECKHUX BEJTNYMNH;

e UMETh NPEJACTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUU Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJOTHH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OINEPUPOBATh IMOHATUSMH, CBSI3aHHBIMU C IWJIMHAPUYECKOM,
KOHMUYECKOH U Cc(EepUyecKoil MOBEPXHOCTSAMH, OOBSCHATH CIOCOOBI
HOJIyYEHUS;

OMEpUPOBATH MOHATUSMH, CBSI3AaHHBIMU C TEJIAMH BPAILEHUS: [HJIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacrno3HaBaTh Teja BpauleHus (UWIMHAP, KOHyc, cdepa M 1map) U
OOBACHATH CIIOCOOBI MOTYYEHMsI TE BpaLlCHUS;

KJIACCU(PUIIMPOBATH B3aHMHOE PACIOJIOKEHUE CPEPDI U MIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpaIICHUS,
00BEMBI M TUIOMIAJIM MOBEPXHOCTEW MHOTOTPAHHUKOB M TENl BpAaIICHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (hOopMyT;

CBOOOJHO OINEpPUPOBATh MOHATHUAMM, CBA3AHHBIMU C KOMOMHALMSAMU TeEI
BpallleHusi U MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy U
OMMCAaHHBIN 0KOJO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WM TEJIO
BpalllCHNUS;

BBIUUCIISITH COOTHOLIEHUS MEXy IUIOIIAIIMU TIOBEPXHOCTEW U 00bEMaMHU
IMOJOOHBIX TEN;

n300paxatb H3ydaeMble (UTYpbI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTh CEUYEHHUs TEJ BPALLCHMUS;

U3BJIEKAaTh, WHTEPIPETHPOBAThH M NpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OIIEPALMU HaJl BEKTOPaMU;

3a]1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOPJUHAT;
peliaTh TeOMETPUYECKUE 3a/1a4ll Ha BBIUMCICHHUE YTII0OB MEXAY MPSMBIMU
U TUIOCKOCTSIMHU, BBIYMCJICHHE PACCTOSHUNH OT TOYKM 10 IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A IIPU PELICHUH;
CBOOOZHO ONEpPUpPOBAaTh MOHSTHUSAMM, CBSI3AHHBIMM C JBHXKCHUEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHMUIA;

BBIMIOJHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpallleHUus mpu
[IapajuleIbHOM — IEPEHOCE, LEHTPAIbHOM CUMMETPHM, 3€PKAIBHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, TpeoOpa3oBaHus 10100,
CTPOUTh CEUYEHUsT MHOTOI'PAaHHUKOB U TE€J BpAILlEHUS: CEYEHMs LMINHIPA
(mapayuienTbHO W NEPIEHIUKYIIIPHO OCH), CEUCHUSI KOHYyca (TapajuieNibHbIe
OCHOBAHUIO U MPOXOSIIKE Yepe3 BEPIINHY ), CEUCHUS 1I1apa;
UCIIOJIb30BaTh METOJBI TOCTPOCHHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHNUS, METOJ] IEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

OPUMEHSATh TeoMeTpuueckre (akTbl JJIsl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJBKO IIAroB PEUIEHUs, €CIU YCJIOBUS
MPUMEHEHUS 3aJIaHbI B IBHOW U HESIBHOU (opMme;

pelarh 3ajJadyd Ha J0Ka3aTelIbCTBO MATEMAaTHYECKMX OTHOLICHUH U
HaxX0JICHUE TEOMETPUUECKUX BEJINYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHKALIMOHHbBIE
CHCTEMBI [IPU PEUICHUU CTEPEOMETPUUECKUX 3a1aY;

MPUMEHATh  [OJYYEHHbICE  3HAHUA  HA  MPAKTHKE:  CPAaBHUBATh,
AHAJIM3UPOBATh U OLICHUBATH PEAIIbHBIE CUTYALlUU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PELICHUs
MaTeMaTuyecku  c(HOpPMYJIUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBAThH
peallbHbIE CHUTYallMd Ha $SI3bIKE T€OMETPUH, HCCIECIOBATHh MOCTPOEHHBIC
MOJIEJIA C HCHOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTHYECKUE 3ajJaud, CBS3aHHBIE C
Hax0JICHUEM F€OMETPUUECKHUX BEJINYNH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
https://resh.edu.ru/
1 BBeneHue B cTepeoMeTpuIo 23 1 bubmmoreka [IOK
https://m.edsoo.ru/
https://resh.edu.ru/
B3anMHOe pacnionoxeHue npsiMbIX B
2 IPOCTPaHCTBE 6 1 bubmuorexa [JOK
https://m.edsoo.ru/
[MapamienbHOCTh MPSIMBIX H TIOCKOCTEH B sl
3 npocTpancTBe 8 bubmuorexa [JOK
https://m.edsoo.ru/
[eprieHAUKYISPHOCTH MPSAMBIX U https:/fresh.edurnf
4 IJTIOCKOCTEM B MPOCTPAHCTBE 25 bubmmorexa [OK
https://m.edsoo.ru/
https://resh.edu.ru/
5 VYTibl U paccTosTHUS 16 1 bubmmoreka [IOK
https://m.edsoo.ru/
https://resh.edu.ru/
bu6mmoreka [IOK
6 Mrororpartiic 7 ! https://m.edsoo.ru/
https://fipi.ru
https://resh.edu.ru/
7 BexkTtops! B mpocTpaHcTBe 12 bubanorexa [HOK

https://m.edsoo.ru/



https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12

https://fipi.ru

https://resh.edu.ru/

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 5 bubnnorexa HOK
3HAHUU https://m.edsoo.ru/
https://fipi.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/

11 KIIACC

Ne i/

HaumeHoBaHue pa3/iejioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KonTposbHbIE
padoThI

IIpakTnyeckue
padoTsbI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcsl

AHanuTH4eckasi FeOMeTpHs

15

https://resh.edu.ru/
bubmunoreka LIOK
https://m.edsoo.ru/
https://fipi.ru

[ToBTOpeHue, 06001IEeHNE 1
cucTeMaTu3anus 3HaHU

15

https://resh.edu.ru/
but6mmoreka [IOK
https://m.edsoo.ru/
https://fipi.ru

OOBEM MHOTOTpaHHUKA

17

https://resh.edu.ru/
but6mmoreka [IOK
https://m.edsoo.ru/
https://fipi.ru

Tena Bpaienus

24

https://resh.edu.ru/
but6mmoreka [IOK
https://m.edsoo.ru/
https://fipi.ru

[Tnomany moBepXHOCTH U 0OBEMBI
KPYTJIBIX TEJ

https://resh.edu.ru/
bubmunoreka LIOK
https://m.edsoo.ru/
https://fipi.ru

JBro>xkeHus

https://resh.edu.ru/
bubmunoreka LIOK
https://m.edsoo.ru/



https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12

https://fipi.ru

https://resh.edu.ru/

7 [ToBTOpeHme, 0600mIEeHNE U 17 bu6nuoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/
https://fipi.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102



https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
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