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COJEP)KXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUECs,
[apajulesIbHble M CKpeluMBarolmuecss npsmble. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NAapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMOU
u 1uiockocTu. [lapaiienbHoe M LEHTpabHOE NPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICNIbHOTO MNpOeKTHUpoBaHUs. W300paxkeHue
¢buryp B nmapayuieqbHOM NPOEKUUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YroJl
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajuiebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIEHANKYJIAPHBIE MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAUIEIBHBIE W TMEPIECHAUKYISIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSITHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUS (PUTYPHI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MIEPIICHIUKYJIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHbBIN
yIOJl, JUHEHWHBIA YroJI IBYTPAHHOIO yria. TpEXTrpaHHbIA U MHOIOTPAHHBIE YIJIBI.
CBOICTBA IUTOCKKUX YTJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yrospHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapaienenunen, NpsMOYTOJIbHBIN MapaJlJIeICUNE] U €ro cBoiicTBa. KpaTuaiiime
IIyTH Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. [IpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHasi nupamMua, MpaBUIbHAS U yCEUEHHAsS
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBHIBHOW MNHPAMUIBL.
[IpaBunpHBIE MHOTOIPaHHMKHU: IIpaBUJIbHAS IPU3Ma W IpaBWIbHAs NUPAMUIA,



IpaBWJIbHAs TPEYrOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa’3Ap, JOAEKAIP U HKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMOW TPU3MBI,
IUTOIIA/Ib OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPABUJIBHOW MUpaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B NPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBUJIBHOM MHOTOIPDAaHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHUM BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsmoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue moBepxHocTeld. Tema BpauieHUs:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, chepa, map. Bzanmuoe pacnosnoxenue chepsl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocTh. Pa3BépTka nunmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. OO0béM mnpsMoil u
HAKJIOHHOM MpU3MBbI, WIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CErMEHTA.

KomOuHanuy Ten BpamieHuss U MHororpaHHukoB. IIpu3ma, BmnMcaHHas B
WIMHApP, ONHCaHHas oOKojo IwuHapa. llepeceyenne cdepsl M mapa c
wiockocThio. Kacanne mapa u chepsl mnockocTio. [loHSATHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalllCHUS.



[Tnomaae MOBEPXHOCTH IWJIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIACH ITOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapayienbHO MW MEPIEeHAUKYISIPHO OCH), CEUYCHHS KOHyca (MmapajuielibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepaiyuu HajJl BEKTopamMu. BeKTopHOe yMHOKEHHE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpJAUHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BUKeHNs] B IPOCTPAHCTBE

JIBmwxenus: mpoctpancTBa. OToOpakeHus. [[B>kKeHUsS W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWKECHHH. Buabl JBMXKEHUN: TapauIelbHBIA IEepPEeHOC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 00IIECTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIIMOHMpPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
rpakJgaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JAPYTMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCyKIESHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 37I0POBBIO (370pOBOE THTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHITUN U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCThH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy1oBOE BocUTAHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TpPOPECCHOHATBHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATb COOCTBEHHBIC JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHU4ecKoMy  OOpa3oBaHUIO U



caM0OOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEHW JKM3HM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE TJI00AIBHOTO XapaKTepa IKOJIOTHYECKUX PoOJIeM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JlacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLIEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAUMMOCTH
JUISl pa3BUTHUS IMBUIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MAaTeMaTUUYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC TMPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHWsI IJ1s1 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUH TTPOBOIMMOTO aHAJN3a;

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKIACHUSX, Mpejiaratb KPUTECPUHU IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBAaTh apTyMEHTAIINIO, IIPUBOIUTE MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEIONPATh HAaNOO0JIee MOIXO AN C YIETOM CaAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHECHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEIFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O pe3yibTaTam
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBIABJISITh AeUIMTH HHPOpPMALINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U JIJIS PEILLICHHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIINIO PA3IMYHBIX BUIOB U (HhOpM
MIpEeICTaBIICHHUS;

CTPYKTYpUpOBaTh HH(OpMAINIO, MPEACTABISITL €€ B pas3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopmaIun o CaMOCTOSITEIILHO
c(hOopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe AelCTBHS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUM C YCIOBUAMH U
HEeIIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BbIpakaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AaBaTb IIOSACHCHHA II0 XOI[y pCIICHUA 3aaa4u,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/ie 00CYXXJIeHUS 33JaBaTh BOIPOCHI MO CYLIECTBY 00OCYX/1aeMOM TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITOCTABJIATH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3a/1aud, SKCIIEPUMEHTA, MCCIICOBaHUS,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIMN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUs 3a/1a4, BEIOUPATh CIIOCOO pElIeCHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  TO3HABATEIBHONM  pedieKkcMu  Kak  OCO3HaHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MPUHUMATh Ieb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIBI paOOT, IOTOBAPUBATHCS, 00CYXKAaTh MPOILIECC U Pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIC€HAMHU KOMaH/IbI, OLIEHUBATh KAYECTBO CBOETO BKJIA/A
B 0OmUiA TPOAYKT TO KpPUTEPHUSIM, CHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMAaTUHYECKUX PACCYKICHH;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IPHU PEILICHUU
F€OMETPUYECKHX 33]1a4;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBA3AHHBIMU C MHOTOTPaHHUKaMU;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpHU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo);

e KJIACCU(PUIUMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOAHO OMNEpUPOBATH TOHATUSIMH, CBS3AaHHBIMH C  CEUYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajieibHOe, LEHTPAILHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHKE (PUTYP HA TUIOCKOCTb, BBIOIHATH H300pakeHus: PUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHHKOB Pa3IUYHBIMH METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUHCIATH IUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpHU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIJIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATAaM B TPOCTPAHCTBE;

e BBHITNIOJHSATH ICUCTBUSA HAJ BEKTOPAMU;

e pemarh 3aJayd Ha JO0Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOILIEHUH U
HaXO0Xk/I€HUE FeOMETPUUECKUX BEJIUUNH, IPUMEHSSI U3BECTHBIE METO bl IPU
pEeIIeHN MaTeMaTHYeCKHX 3a7]ad TOBBIIMIEHHOTO M BBICOKOTO YPOBHS
CII0’)KHOCTH,

e TMPHUMEHATh NPOCTEHININE TPOTpaMMHBIE CpPEACTBA W DIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUTypax, TMPeACTaBICHHYIO Ha
4epTekax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh MU3yYCHHBIC TOHSTHUS B
npolecce IMOMCKAa pEeUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHON
npoOJieMbl, MOJEIMPOBATh PEANbHBIE CUTyallud Ha S3BIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIH C MCIOJB30BAHUEM T€OMETPUIECCKIX
MOHATUN M TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIE C HAXO0X/JICHUEM T'€OMETPUUECKUX BEINYMH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTAaBHOM YacTH (QyHAAMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C T€JIaMU BPALICHUS: LUIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
OOBSCHATH CIIOCOOBI TIOJIYUYECHHUSI TEJl BPAIlICHUS;

KJ1acCU(DUIMPOBATh B3aUMHOE PACIIOOKeHNEe C(hephl U TIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI HJIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAaIICHHUS,
O00BEMBI U TUIOMIAIN TMOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHHUSA,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHWsI ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTKMCaHHBIA OKOJIO cdepbl, cepa, BIUCaHHAsT B MHOTOTPAHHUK HIIA TEJIO
BpaICHUS;

BBIUUCIIATH COOTHOLIEHUS MEXy IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

U300pakaTh M3y4yaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHH3Y, CTPOUTh CEUEHUS TEJl BPAILLCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO OTIIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOI cUcTeMe KOOPAUHAT;
pemaTb TeOMETPUIECKHUE 3a/1a4H Ha BHIYMCICHUE YTIIOB MEXKIY MPSMBIMH U
TUTOCKOCTSIMH, BBIYUCIIEHUE PACCTOSIHUM OT TOYKH A0 TIIOCKOCTH, B LIETIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/a TIPU PEILECHUH;
CBOOOJIHO ONEpUPOBATHh TOHATUSMHU, CBSI3AaHHBIMU C JIBUKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUH;

BBITIONHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpalleHUs Tpu
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHUS MHOTOTPAHHUKOB W TE€J BPALLEHUS: CEUCHUS LHJIMHApA
(mapasnienbHO U MEePIEHIUKYISIPHO OCH), CEYeHUs] KOHyca (napaijiesibHble
OCHOBAHMIO ¥ MPOXOJSIINE YepPEe3 BEPIINHY), CEUSHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIeJIOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl I PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEAMNOJIAralIINX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUH |
Hax0JICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MIPUMEHSATH MMOJYYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
M OLICHMBATh PEAIbHBIE CHUTYAIlMW, MPUMEHITh H3YYEHHbIC MOHSTHS,
TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOUCKA PELICHUsS MaTeMaTUYeCKU
chOpMYIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ajireOpbl, peliaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTy (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnunoreka LIOK
1 Beezetine & crepeomerpitio 23 L https://m.edsoo.ru/1c209e37
B3anMHoe pacnonoxeHue npsmbIx B bubmmoreka [JOK
2 6 1
MPOCTPAHCTBE https://m.edso0.ru/1c209e37
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edso00.ru/1c209e37
4 [lepnieHIUKYISAPHOCTD NMPSMBIX U o5 bubmuoreka [IOK
IJTOCKOCTEM B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
> Y/TIBL I PAcCTOAHILA 16 L https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
6 Mrororparitici ! L https://m.edsoo.ru/1c209e37
bubnunorexa LIOK
! Bextopet B pocTparicTse 12 https://m.edso00.ru/1c209e37
8 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 5 5 bubmuorexa [JOK
3HaHUHN https://m.edso00.ru/1c209e37
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB U TeM nudposbie
Ne ni/mn P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 [ToBTOpEHME, 0000IICHUE 1 15 1 bubnmoreka [IOK
CHCTeMATH3aIus 3HAHMH https://m.edso0.ru/1¢209e37
bubnunoreka LIOK
2 AHalTHYeCcKast FeOMETPHSI 15 1 https://m.eds00.ru/1c209e37
) bubmuoreka [IOK
3 O06bEM MHOTOrpaHHHKA 17 1 https://m.eds00.ru/1c209e37
bu6nmorexa LIOK
4 Tena Bpamenus 24 1 https://m.edsoo.ru/1c209e37
5 [Tnommany moBepXHOCTH U OOBEMBI 9 1 bubmmoreka [IOK
KPYTITBIX TeT https://m.edso0.ru/1¢209e37
but6mmoreka [IOK
6 JBrxenus 5 https://m.eds00.ru/1c209e37
; [TosTOpeHue, 0606IIEHNE U 17 5 bubanorexa LIOK
CHCTeMATH3aIHs 3HAHMH https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 7 0
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