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IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IUJIOCKOCTb,
npoctpancTBo. I[loHsTHe 00 aKCMOMAaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajulesIbHble W CKpelmBaromuecss mnpsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEW B MPOCTPAHCTBE: NApaJlICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, APAJUIEIBHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHbIE CBOMCTBa MapajJICJIbHOTO MNpOeKTHUpoBaHUs. W300paxkeHue
¢buryp B mapajuieqIbHOW MNPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOCHHUE CEYEHHUI.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

VYriael B NPOCTPAHCTBE: Yroa MEXAY NPSAMON M INIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoOro yria. CBOWCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune]; YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Diinepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,



npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa pEéGep M OOKOBBIX TIpaHel
npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs MpU3Ma U
npaBWibHAs NUpamMuAa, MPAaBWIbHAS TPEyrojbHas MNUpaMuia W MNPaBUIbHBINA
TeTpa’ap, KkyO0. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JOJIEKa’Ip U UKOCAdIP.

Beruncnenne dJI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMONM MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWILHOM MHUpPaMUBbI,
TeopemMa O TUIOMIAAN YCEUEHHON MUpaMU/IbI.

CummeTpuss B NPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUM  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MpPAaBUJIBHOM MHOTOIPAHHHMKE: CHUMMETPUS
napajieienuneaa, CUMMETPUS TNPABWIbHBIX MPHU3M, CHUMMETpPHUS TPABHIbHON
nUpamMubl.

BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABIECHHbIE M MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA ¢ BEKTOPAMMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHHUs] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOpPbI. [IpHU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema O pPa3jIoKEHWH BEKTOpa IO TPEM
HEKOMILUIAaHApHBIM  BekTOopaM. IIpsimoyrosmpHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopamu. CKalsipHOE MpOU3BEJICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenus

[loHsATHSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tema BpalieHwus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmHOoe pacnosioxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
miapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiienenumneaa M cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTo
CErMEHTA.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKoJo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocThio. [IoHsATHE MHOrOrpaHHUKa,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepauuy HaJa BeKTopamMu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsMoyronbpHas
cucTeMa KoopauHat B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

J{BUKeHNs B IPOCTPAHCTBE

JIBrxenus mpoctpaHcTBa. OToOpakeHus. [[BukeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA YYEBHOI'O
KYPCA «'EOMETPUS» (YTJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoLEeNyp TpakJaHCKOro oOmecTBa (BbIOOPBI, OMNPOCHI U JIPYroe), yMEeHHUe
B3aUMOJCUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIESHTUYHOCTU, YBAKECHHS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOUIEHHUE K
JIOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUUCKOW MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYrUX HAyKaxX, TEXHOJOTHSX, chepax
SKOHOMUKU;



3) AyXOBHO-HPAaBCTBEHHOE BOCITUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPAKTHICCKUM
NPUMEHEHUEM JIOCTHKEHUN HAyKHM U JICSITENbHOCTHIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAyIIETo;

4) acTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOEC OTHOIIECHUE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYCCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHUH, pacCyXI€HU, BOCTIPUUMYUBOCTh
K MaTeMaTHYECKUM aclieKTaM Pa3IMnYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATH MAaTEMAaTHYECKWe 3HAHUSA B
MHTEpecax 3/10pOBOT0O U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 370pOBBIO (340pOBOE MHUTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATHAX CIIOPTUBHO-03/I0POBUTEIBHON IEATEITLHOCTBIO;

6) TpyaoBoe BocniuTaHUE:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOIIO0Us, HHTEpeC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTUYECKON HANPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIBTYPhl, TIOHUMAHWE BIMSHHS
COLIMAJIBHO-DPKOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HaHHE TJIOOATIBHOTO XapaKTepa dKOJOTUUECKUX MPoOJieM, OpUSHTAITUS
HAa TPUMEHEHHE MATeMAaTHYECKHMX 3HAHWM JUIsl penieHus 3ajgady B 00JacTu
OKpYXarome cpepl, IUIaHUPOBAaHUE TIOCTYNIKOB W OIICHKA WX BO3MOJKHBIX
MOCJIEICTBUM VISl OKPY KaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

C(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HW  OOIIECTBEHHOM  MPAKTUKH, IMOHWMaHUE
MaTEeMaTHYeCKON HayKH Kak c(epbl UYeIOBEYECKOW MAeATEeIbHOCTH, JTaloB €&
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHS IIUBHJIM3AIMK, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTypOH Kak CpPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYIO W HCCIEIOBATEIBCKYIO JIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



ba3oBble 1ornyeckue aeficTBusA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIIECTBEHHbIC MPHU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYyIHMpPOBaTh U  MPEoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHUIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIHLHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUI
(mpsiMbIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pemeHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4E€TOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3osble uccienoBareJbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HAHUS,
GbopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIEeMYy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIECIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHU, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBJICHUSIMH, IPOLECCAMU;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
OpOBEAEHHOIO  HAONIONECHUS, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

POTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, & TaKKE BBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISIBIIATH Je(UIMTHI MHPOPMALIUU, JAHHBIX, HEOOXOIUMBIX JJi1 OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMALINIO U3 UCTOYHUKOB Pa3JIMUHBIX THUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (PopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaAEKHOCTD uH(popMaIuu o CaMOCTOSTENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.



KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

Oo0uenue:

BOCIIPUHUMATh U POPMYIIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TNHCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS MO XOIYy PEUICHUS 3a/1a4H,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pPEILICHUS, COIMOCTABIATh CBOM CYXACHUS C CYXICHHUSIMHU JPYIUX YYaCTHHKOB
nuanora, oOHapy>KMBaTh PAa3jIMYMe M CXOICTBO TO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIBTAThl PEUICHUS 33]1a4, SKCIIEPUMEHTA, UCCIEIO0BAHUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATH (POpMAT BBICTYIUICHUS € Y4€TOM 3ajaad
MpEe3eHTAIlMU U 0OCOOCHHOCTEHN ayIUTOPUHU.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUS 3a/1a4i, BRIOUPATh CIIOCO0 pelIeHus C
y4€TOM HUMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJETh  HABBIKAMHM  IO3HABATEJIbHONM  peQJeKCHUH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJACTh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara pelieHHs
MaTeMaTHUYEeCKOHN 3aJ1auM;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBACHIATH MIPUUUHBI
JOCTIDKEHUSI WJIM HEJIOCTUKEHUST PE3YJIbTATOB JIEATEIIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OIBITY.

CoBMmecTHAsl 1eITEJIBHOCTD:

MOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThl mTpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATH IIeJb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBATh OPTraHU3aIMI0 COBMECTHOM palOThHI, pacHpenesiTh
BUJIbI pabOT, JIOrOBapuBAThCs, OOCYX AaTh IMpPOLIECC W pe3yJabTaT padoTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXIeHHsi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bl, OLICHHBATh



KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEpPHUsM, CHOPMYINPOBAHHBIM
Y4aCTHUKAMU B3aNMOJCHUCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI
K koniy 10 kiaacca o0yyaronuiicss HAyquTCs:

CBOOOJHO OIEPUPOBATH OCHOBHBIMH TIOHSTHSIMU CTEPEOMETPUU TIPH
pelIeHnN 3a71a4 U MPOBEACHUN MaTeMaTHYECKUX PACCYKICHHUI;
NPUMEHSTh aKCUOMBI CTEPEOMETPUM U CJIEACTBUS M3 HUX TMPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

KJIacCU(DUIMPOBATh B3aMMHOE PACIIOJOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U INIOCKOCTEH B TIPOCTPAHCTRBE;
CBOOOJTHO  OINEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C  yrjaMd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPIAMOUA H
TUTOCKOCTBIO;

CBOOOTHO OTIIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJHO paclo3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (MpH3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapajuienenunes, Kyo);

KJIaccu(PUIIMpOBaTh ~ MHOTOTPAHHMKH,  BBIOMpass  OCHOBaHUS  JUIS
KJ1accuuKaluu;

CBOOOJTHO  OMEpPUpPOBATH IOHATHUSMH, CBS3aHHBIMH C  CEUCHHUEM
MHOTOIPaHHUKOB TUIOCKOCTHIO;

BBITIOJIHATD napajiebHOe, IEHTPAJILHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BHITIOJHATH W300paskeHust puryp
Ha TIOCKOCTH;

CTPOUTH CEUCHUS MHOTOTPAHHWKOB PAa3UYHBIMA METOJAMU, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYKCIIATh  TUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpH3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEeHHEM (hOpPMYIT;

CBOOOJHO OIEPUPOBATH MOHITHUAMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OChb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CHUMMETPUHU
hurypsr;

CBOOOJHO OIEpUPOBATh TMOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpPJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATH JICUCTBHS HaJl BEKTOPAMH,

pemarh 3aJadyd Ha JIOKa3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUNH U
HAXOXKJEHUE TEOMETPUUYCCKUX BEIUYNH, MPUMEHSST W3BECTHBIC METOIbI
IIPY PEIICHUM MAaTEeMAaTHYECKUX 3aJ1ay MOBBIIIEHHOTO W BHICOKOTO YPOBHS
CII0)KHOCTH,

NPUMEHSATh TPOCTEUIINE TPOTPAaMMHBIC CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUIECKUX 3a]1aY;



W3BJIEKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUTrypax, MpeACTaBICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

NPUMEHATh TOJIYyUYEHHBIE 3HAHHWS HAa IIPAKTHUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEANbHBIE CUTyalld, MPUMEHATh U3YUCHHBIE MOHSATUS B
mporecce IMOMCKA  pEeNIeHUST MaTeMaTH4ecKd  CPOpMYIHPOBAHHOMN
poOJIeMbI, MOJAEIUPOBATh peajbHBIC CUTyallMd Ha SI3bIKE T€OMETPHH,
UCCIIEI0BAaTh MMOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM T'€OMETPUUECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHNH,;

UMETh TPEACTaBICHUS 00 OCHOBHBIX ATamax pPa3BUTUSI TEOMETPUM Kak
COCTAaBHOM 4acTu (yHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K xonity 11 kiacca oOyJaromuiicss HayquTCs:

CBOOO/IHO ONEpPUPOBATh MOHATHSAMH, CBA3aHHBIMU C LMJIUHAPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OTIEPUPOBATH MOHATUIMH, CBA3aHHBIMU C TEJIaMU BPAILECHUS: UITUHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacrno3HaBaTh Tejla BpauleHus (LIWIMHAP, KOHyc, cepa U 1map) U
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TEJl BPAILICHUS;

KJIacCCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAaLIECHUS,
O00BEMBI U IUIOIIAJU MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpAICHMUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOpMYII;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOMHALIMSIMU TEIN
BpallleHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OINKCaHHBIM OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpalllCHUS;

BBIYHCIIATh COOTHOILIECHHSI MEXAY IJIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTIOOHBIX TEN;

U300pakaTh M3y4yaemble (UTYphI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJl BPAILLCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEPALUU HaJ BEKTOPaMU;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJIUHAT;



pelIaTh TEOMETPUUECKUE 3aaUM HA BBIUKMCIIEHUE YIJIOB MEXKIY MPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/IA IPU PELICHUH;
CBOOOJTHO ONEPUPOBATH TMOHATHSMHU, CBSI3AHHBIMU C JIBDKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHU;

BBITIOHATh M300paXK€HUsI MHOTOIPAHHUKOB U TeJl BpalllCHUS MpU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpazoBanus moqo0us;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TEJ BPAILCHUS: CEUYCHHS LWINHIIpA
(mapasienbHO U MEPIEHIUKYISIPHO OCH), CEYeHUS KOHyca (TapaijieibHbIe
OCHOBAHUIO ¥ IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHMM: METOX CJIENOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIEH TIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSITh TeoMeTpuYecKre (AKThI JUIsi PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB pEUICHUS, €CIH YCJIOBHUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU (hopMme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM U
HaXO0XJICHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

IIPUMEHATh  [IOJyYEHHbIC  3HAHUSA  HA  IPAKTUKE:  CpPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALUH, IPUMEHATh U3YUCHHbIC
IOHSATHUSI, TEOPEMBI, CBOWCTBA B IMPOLECCE MOUCKA PELICHUS
MaTeMaTU4ecku  C(OpPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallud Ha SI3bIKE T€OMETPUH, UCCIEIOBAaTh MOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
anmapara anreOpbl, perarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHnoBanue
(undpossbie)
n/ pa3iejioB U TeEM Bcer Konrtpoabnbr  IlpakTuyeckn
oOpa3oBaTe/ibH
n NporpaMmel 0 e padoThbI e padoThI
ble pecypchl
Brenenue B
! 23 1
CTEPEOMETPHIO




Bzaumuoe
pacmoiokKeHue
MPSAMBIX B
MPOCTPAHCTBE

[TapamnensHOCTH
MPSMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE

[lepnenukynsapHoc
Tb IIPAMBIX N

PAMPIX | 25
IIJIOCKOCTEN B

MIPOCTPAHCTBE

VYribl U paccTosTHUS 16

MHororpaHHUKH 7

Bexrops! B 12
IIPOCTPAHCTBE

IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIusI
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10 102 6
I[TPOT'PAMME

11 KIIACC

Koan4yecTBO 4acoB

N HaunmenoBanue
[1)
pa3aesi0oB M TeEM KoHnTtpoJbHbie

n/n Bcero
NPOrpamMmbl padoThI

AHanuTnyeckas 15 1

reOMETPHUS

IToBTOpEHUE,
00001IeHHE U
CHCTEMAaTHU3allHs
3HAHUM

O0BéM
MHOTOTpaHHHKA

15 1

17 1

IIpakTH4eckue
padoTbI

DJICKTPOHHBIE
(uudgposrbie)
o0pa3oBaTte/ibHbIE

pecypchl

Tena Bpamenus 24 1
IInomagu
MOBEPXHOCTHU U
00BEMBI
KPYTJBIX TET

JBr>xeHus 5 1




IToBTOpEHME,
000011IEHE U

17
CHCTeMaTH3aIns
3HaHMH
OBIIEE
KOJIMYECTBO 102
YACOB IIO

I[TPOT'PAMME
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