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COILEPKAHUE YYEBHOI'O KYPCA

Conepxanue o0yuyenus B 10 kiacce.

IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBeE.

OcHoBHbIE NOHSTUSI cTepeoMeTpur. Touka, mpsimasi, INIOCKOCThb, IPOCTpaHcTBO. [loHsATHE
00 aKCMOMAaTHYECKOM IOCTPOSHUH CTEPEOMETPHU: aKCHOMBI CTEPEOMETPUH W CICICTBHS H3
HUX.

B3aumHoe pacrosiokeHre NpsAMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapaIJIEIbHbIE U
cKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajllesIbHbIE NPSIMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSIMBIX, MapajUIeIbHOCTh MNpsMOM W IIockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaylICIbHOTO MPOEKTUPOBAHUSI.
N3o00paxkenue guryp B napajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NMpsAMBIMH B IpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH: MmapajuienbHble IIOCKOCTH,
CBOICTBa NapaJuleIbHbIX IUIOCKOCTeH. [IpocTeiinre npocTpaHCTBEHHbIE PUTYPBI HAa TIOCKOCTH:
TeTpa’ap, Napajieenune, IOCTPOCHUE CEYEHUN.

[lepneHuKynApHOCTh MNPSAMOM M IUIOCKOCTH: TEPHEHAUKYISIPHBIE TpSMBbIE B
MPOCTPAHCTBE, MpSAMbIE MapajUlefibHble U MEPHEeHIUKYISIpHblE K IUIOCKOCTH, MpPU3HAK
MEPIEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOW HNEepHeHAUKYJIAPHON
miockocTu. OpTOroHanbHOE NMpOeKTUpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 MIOCKOCTH, MPOEKIUs PUTYyphl HA IUIOCKOCTD.
[lepnieHIUKyYIAPHOCTD TIOCKOCTEH: MPU3HAK NMEPIEHAUKYIISIPHOCTH BYX IJIockocTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

VYrael B MPOCTPAHCTBE: YroJl MEXKAY MNOpsIMOM U IUIOCKOCTBIO, JABYTPaHHBIA YroJl,
JIMHEMHBIN yroj ABYIpaHHOTO yria. TpéXrpaHHblii 1 MHOTOTpaHHbIE yriibl. CBOMCTBA MJIOCKUX
YIJIOB MHOTOrpaHHoro yria. CBOWCTBa IUIOCKMX M JBYIPAaHHBIX YIVIOB TPEXI'PAHHOIO YIJIA.
TeopeMbl KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHMKH.

Buzabl MHOrOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. [Ipuszma: n-yronpHas npusMma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYrOJIbHBIM Hapajulesienunes] W ero cpoicrtBa. Kparwailiime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yroJbHas MupamMua, NpaBuibHas U yced€HHas nupamuabl. CBoiicTBa pédbep u OOKOBBIX rpaHel
MpaBUJIbHOM mNupaMubl. IIpaBuibHBIE MHOTOIpaHHUKH: IPAaBWIbHAs NpPU3Ma M IpaBUJIbHAs
nupamuia, npaBuibHash TPeyroiabHas MUpamMuia U MpaBMIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTAa3/Ip, NOJAEKA3AP U UKOCAIP.

Brruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriasl. [lnomans GokoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOM TOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U MOBEPXHOCTHU
MPaBUIILHOM IUpaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHUM IPaBUIBHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBWIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajielenuneaa, CUMMETpUs
MPaBUJIbHBIX MIPU3M, CHMMETPHUSI PABWIbHOW MUPaMU/IBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE.

[lonsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBON BEKTOp, [UIMHA HEHYJIEBOTO BEKTODA,
BEKTOPBl KOJUIMHEAPHBIE, COHANPABIEHHBIE M IMPOTHBOIIOJIOKHO HAIIPaBJICHHBIE BEKTOPBI.
PaBeHcTBO BekTOpOB. JleHCTBHSA € BEKTOpAaMHU: CIIOKEHHE W BBIUMTAHHE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOJKEHHE BEKTOpa Ha uucio. CBOWCTBAa CIIOKEHHS BEKTOPOB.
CpolicTBa yMHOXKEHUSI BekTOopa Ha umcio. lloHarne komminaHapHbele BekTopbl. llpu3Hax
KOMIIJIaHApPHOCTH TpEX BeKTOpoB. IIpaBmiio napamienenunena. Teopema o pas3iioxKeHUN BEKTOPa



10 TpéM HEKOMIUIaHApHBIM BekTopaMm. lIpsmMoyroiyibHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bekropa. CBsi3p MEXy KOOpAMHATAMHU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJI
Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

Coaepixanue o0yuenus B 11 kiacce.

Tena ppaumenus.

[onsiTus: UMIMHAPUYECKAsh IMOBEPXHOCTh, KOHUYECKAsh MOBEPXHOCTh, chepuyeckas
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHus: LMIUHAP, KOHYC, YCEUEHHBIN
KoHYC, chepa, map. BzaumHoe pacnonoxenne chepsl U IIOCKOCTH, KacaTelbHasl TIOCKOCTh K
chepe. M3o0pakeHWe Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka IMIMHApPa H KOHYcCA.
Cummerpus cdepsl 1 mapa.

O6béM. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 006 00BEME NPSIMOYrOJBHOTO
napauienenunena U ciaeactsus u3 He€. OObEM MpSIMOM M HAKIOHHOW TMPHU3MBI, HUIUHIPA,
nupamMuibl 1 Konyca. O0bEM 11apa U apoBOro CerMeHTa.

KomOunammu Ten BpaileHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmucaHHasi B IMJIMH]ID,
omnucaHHas okoJio ImwinHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHsATHE MHOTOIpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHOU B
MHOTOTPaHHUK WJIN TEJIO BpallleHUsI.

[Inomaas MOBEpXHOCTH IMJIMHAPA, KOHYyca, IUIomaas cepsl u e€ yacteil. [lonobue B
npoctpaHctBe. OTHomeHHe O0O0BEMOB, IUIOIIAJEH MOBEpPXHOCTEH MOJOOHBIX  (UTYP.
[IpeoGpa3oBanue mnonobus, romoteTus. PelieHue 3amad Ha MIIOCKOCTH C MCIOJIb30BAHHEM
CTEpEOMETPUUYECKUX METOJIOB.

[locTpoenune cedeHMii MHOTOTPAaHHHKOB W TeNl BpAILlEHUS: CEUEHHUs IWIMHIpA
(mapasienbHO W TEPHNEeHIUKYISIPHO OCH), CEUYEHHsS KOHyca (mapajielbHOE OCHOBAHHMIO |
MPOXOJIAIIee Yepe3 BEepIINHY), CEUEHHUs IIapa, METOJbl MOCTPOCHMSI CEUYEHUN: METO] CIIEIOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO]] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBeE.

Bexkrtopsl B ipoctpancTBe. Onepanuu HaJl BEKTopaMu. BEKTOpHOE YMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOKe€HMS. [IpsmoyrosibHasi cucTeMa KOOpAWHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ MpHU
pElIeHUH T€OMETPUUECKUX 3a/1a4.

JABusKeHHMsI B IPOCTPAHCTBE.

JIBmwxkenust mpoctpancTtBa. OrtoOpaxkeHus. JIBwkeHuss u paBeHCTBO (uryp. OOmme
CBOWCTBA JBWXXEHUU. Buapl NBWKEHMI: MapaliedbHbI MEPEHOC, LEHTPAJIbHAS CUMMETpUS,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKpYT npsiMoil. [IpeoOpazoBanus nono6us. [Ipsmas u cdepa
Diinepa.



IIJTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMA YYEBHOI'O KYPCA

JIMUYHOCTHBIE PE3YJIbTATBI

B pesymbraTe wu3ydeHHs Kypca Ha YpPOBHE cpenHero ooOmero oOpa3oBaHUs Yy
oOyyaromerocst OyyT cOpMHUPOBAHbI CIEIYIONINE TUIHOCTHBIC PE3YAbTATHI:

1) rpa:kIaHCKOr0 BOCIIMTAHMS:

— Cc(OPMHUPOBAHHOCTh TPAKAAHCKOW MO3UIUHN OOYy4aromerocss Kak akTUBHOTO |
OTBETCTBEHHOI'0 WIEHA POCCHWCKOro OOIIECTBA, MPEICTABIEHUE O MaTEMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHUH, Mpolenyp TIpakJaHCKOTO oOIecTBa
(BBIOOPHBI, OMPOCHI U APYTrO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAIBHBIMA WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NIaTPpHOTHYECKOT0 BOCIIUTAHUSI:

— c(hOpMUPOBAHHOCTh POCCUUCKONW TpakJAaHCKOM HIACHTHUYHOCTH, YBOXKEHHUS K
MPOLIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTUKH, [IEHHOCTHOE OTHOLIEHHE K JIOCTHKEHUSIM
POCCHICKMX MaTE€MaTHKOB M POCCHUMCKOM MAaTeMaTHYECKOM IIKOJbI, HCHOJIb30BAHUE ATUX
JTOCTIDKCHHH B APYTUX HayKaX, TEXHOJIOTHSX, chepax SKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

— OCO3HAHHE JYXOBHBIX IIEHHOCTEM pOCCHUHMCKOrO Hapoja, CcPOpMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPHUMEHEHUEM
JNOCTHKEHUM HAyKH W JESITEeIbHOCTBbIO YYEHOTO, OCO3HAHUE JIMYHOIO BKJaJa B IMOCTPOCHHE
YCTOMYHMBOTO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

— ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAs HSCTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PEIICHUH, pPacCyKICHUH, BOCIPUUMUYHUBOCTD K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3HUecKOro BOCIIUTAHUS:

— chOpMHUPOBAHHOCTh YMEHUS NPUMEHATh MaTeMaTHYeCKHE 3HaHUS B MHTEpecax
3I0pOBOr0 M 6e30rmacHOro o0pasza >KHW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE IPHU 3aHATHSIX CIIOPTUBHO-03A0POBUTEIHHON
NESTENbHOCTBIO;

6) TpPy10BOr0 BOCIIUTAHHUSI:

— TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIO0JII00Us, HHTEPEC K Pa3IHuuHbIM
chepaM npodeccuoHaNbHON AESITETbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKONW U €€ MPUJIOKEHUSIMU,
yYMEHHE COBEpILIATh OCO3HAHHBIN BHIOOP Oymyieit mpodeccuun U pearn3oBbIBaTH COOCTBEHHBIE
KU3HEHHBIC TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HaIllPaBJIEHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHHUS:

— c(hOpPMUPOBAHHOCTH IKOJIOTHUECKOHN KyIbTYphl, TOHUMaHUE BIUSHUS COIIHAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHUs 3a1ad B 00JacTU OKpYXKAroIiel cpeipl, MIaHHPOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEJCTBUMN JUIsI OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

— C(OPMHUPOBAHHOCTh ~ MHPOBO33PEHHs,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH, MTOHMMAaHUE MAaTEeMaTUYECKOW HAYKU Kak
chepbl YemOoBEYECKOW MEeSATENbHOCTH, STaloB €€ pa3BUTHUS M 3HAUMMOCTH  JJIS Pa3BUTHS



OUBUIX3allUH, OBJIAACHUC SA3BIKOM MAaTEMAaTHUKU U MaTeMaTHYSCKOM Ky.HBTypOfI KaK CpCIACTBOM
IMO3HAaHUA MHPA, TOTOBHOCTH OCYHICCTBJIATH IMPOCKTHYIO W HCCICAOBATCIBCKYIO ACATCIBHOCTD
HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe wu3ydeHHs Kypca Ha YpPOBHE cpenHero ooOmero oOpa3oBaHUs Yy
oOyyaromerocsi OyayT chopMHUpOBaHBI MMO3HABATEIbHBIC yYHUBEPCAIbHbIC y4eOHBIC NEHCTBHA,
KOMMYHUKATHBHBIC YHUBCPCAJIBbHBIC y‘~I€6HI)Ie [[GI\/JICTBI/UI, PErYJIATHUBHBIC YHUBCPCAJIBHBIC
yT-Ie6HI>I€ HCﬁCTBHH, COBMCECTHaA ACATCIBbHOCTD.

VY oOyuaromerocst OyayT cOpMHpPOBAHEI cienylone 6a30Bble JOruyeckne AeiicTBUs
KAaK YacTh MO3HABATEJIbHBIX YHUBEPCAJbHBIX YUeOHBIX J1eiCTBUIA:

—_— BBIABJIATE MW XapPaKTCPpU30BaATb CYHICCTBCHHLIC IIPU3HAKHM MAaTCMAaTUYCCKUX
00BEKTOB, MOHATHM, OTHOIIEHUN MEXIY MOHATUSAMHU, (POPMYIHPOBATH ONPECIICHNS MOHATUH,
YCTaHABIWBATh CYIIECTBEHHBIM NPH3HAK KIacCU(UKAIMK, OCHOBAHHS  JJsi 000OIIEeHUsT u
CpPaBHEHMUsI, KpUTEPUU TPOBOAMMOIO aHAIIN34;

— BOCIIpUHUMATE, bopMynpoBaTh 51 peoOpa3oBbIBAThH CYXKIECHUS:
YTBEPAUTEIBHBIC 1 OTPULIATCIIBHBIC, CAUMHUYHBIC, YACTHBIC U O6HH/I€, YCJIOBHEIC;

e BBIABJIATE MATCMATHYCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBA3HW W IIPOTUBOPCUUA B
CbaKTaX, JaHHBIX, Ha6J'IIO}ICHI/I$IX U YTBCPXKIACHUAX, NpcajiaraTb KPUTCPpHUU IS BBISIBJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

— ACIaTb BBIBOJbI C  HCIIOJIB30BAHHEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUN, yMO3AKIIIOUEHUH 110 aHAJIOTHH;

— MIPOBOJUTH CAMOCTOSITENIbHO JOKa3aTeNbCTBA MaTEeMaTHUYECKUX YTBEpPKACHUN
(mpsiMble W OT TMPOTUBHOTO), BBICTPAWBAaTh AapPryMEHTAIMIO, MPUBOAUTH MpPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBObI;

— BBIOMpATh CHOCO0 pemieHust yueOHO# 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMANIMI C Y4ETOM CaMOCTOSITENIbHO BBIJICIEHHBIX
KpUTEPHUEB).

VY oOyuatomierocsi OyayT copMUPOBaHBI cleAylollie 0a30Bble HCCJe0BATENbCKHE
JAeMCTBUS KAK YACTh MMO3HABATEJIbHBIX YHHBEPCAJIbHBIX Y4eOHbIX Ie/iCTBH:

— UCIIOJIb30BAaTh BONPOCHI KakK MCCIEAOBATEIbCKUI HMHCTPYMEHT MO3HAHUS,
(dbopMynupoBaTh BOIPOCHI, (GPUKCUPYIOIIKNE MPOTUBOPEUHE, IPOOIeMy, YCTaHABIUBATh HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

— IPOBOAUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, IPOLECCa, BBIABICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

— CaMOCTOSITENIBHO  (OPMYIUPOBAaTh OOOOIIEHHS] M BBIBOABI IO pPeE3yIbTaTaM
MPOBEIEHHOTO  HAONIOACHUS, HUCCIENOBaHMs, OIEHHBATh JOCTOBEPHOCTh MOJYyYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIECHUI;

— IPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IIpoliecca, a TaKXKe BbIIBUTATh
MPEANOJIOKEHHS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

VY o6yugatomerocss Oyayt chopmupoBaHbl yMeHHsi padoTraTh ¢ HHpOpMalUeld Kak
4acTh MO3HABATEJIbHBIX YHUBEPCAIbHBIX YUeOHBIX /1€ CTBUIi:

— BBISBIIATH JEPUIUTHl MHPOpPMAIMK, MAHHBIX, HEOOXOJMMBIX s OTBETa Ha
BOMPOC U JUTS pEIICHUs 3a/1a4H;

— BBIOMpATh WHGOPMAIIMIO W3 HCTOYHHKOB PA3NUYHBIX THUIIOB, aHAIW3HPOBATH,
CUCTeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHS;



— CTPYKTYpUpOBaTh HWHQPOPMALUIO, MPEACTAaBIATh €€ B PpazIUuHBIX (Qopmax,
WLTIOCTPUPOBATH I'PahuuecKu;

— OILICHUBATh HAAEKHOCTh MH(POPMAIIUN MO CAMOCTOSTENHHO CHOPMYTHPOBAHHBIM
KPUTEPHUSIM.

Y oOyuatomerocs Oyayr chopMHpOBaHBI ~YMeHHsl OONIEHHsI KaK  4YacTh
KOMMYHUKATHBHBIX YHHBEPCAJIbHBIX YU€OHBIX 1€ CTBHIA:

— BOCIIPHHUMATh M (POPMYIHPOBATH CY)KICHHS B COOTBETCTBHM C YCIOBUSMH H
HEeNIsIMUA  OOINEHHsI, SICHO, TOYHO, T'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, IaBaTh TOSCHEHHWS IO XOJy pEIIeHUs 3aJadd, KOMMEHTHPOBATh
IIOJIY4EHHBIN pe3yibTaT;

— B X0Jie OOCYXJEHHus 3a/laBaTh BOIIPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBI,
npoOieMbl, pelaeMoil 3ajayd, BbICKA3bIBaTh MWJIEH, HAIIEJICHHbIE Ha IIOUCK pEIICHus,
COTOCTABJIATh CBOM CYXJEHHUS C CYXJIEHUSMHU APYTUX YYaCTHUKOB JUAJIOTa, OOHApYKHUBATh
pasnuurMe MW CXOJCTBO IMO3ULIMH, B KOPPEKTHON (opMme (opMyaupoBaTh pazHOTJIACHs, CBOU
BO3paKEHMUS;

— MIPECTaBIATh PE3yabTaThl pEHIeHHs 3a7ayd, AKCIEPUMEHTa, HCCIeI0BaHUs,
MIPOEKTa, CAMOCTOSITENIbHO BBIOMpPATh (opMaT BHICTYIUIEHHS C Y4ETOM 3aad MPE3eHTAluu U
0COOEHHOCTEH ayIUTOPUH.

VY oOyuarommerocss OynyT chOpMUPOBaHH YMEHHSI CAMOOPraHU3alUM KAaK YacThb
PeryJIiTUBHBIX YHUBEPCAJIbHBIX Y4eOHbIX ACHCTBHUN!

— COCTaBIIATh IUJIaH, aJrOPUTM pEIIeHUs 3aJadd, BHIOMpaTh Ccroco0 pemieHust ¢
y4€TOM HMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

Y oOyuarmerocs OyayT chOpMUpPOBaHBI yMEHHS CAMOKOHTPOJISI KaK 4acTh
peryJasiTUBHbIX YHUBEPCAJIbHbIX Y4eOHBIX JeHCTBUIA:

— BJIQZIETh HABBIKAMM TO3HABATEIbHOU pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB, BIAJETh CHOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJISl IpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4i;

— OPEIBUICTh TPYAHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh IpPHU PEIICHUU 3aJauu,
BHOCUTH KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaWICHHBIX
OLIMOOK, BBISIBICHHBIX TPYTHOCTEH;

— OIICHUBATh COOTBETCTBUE pe3y/bTaTa IIeId U YCIOBUSIM, OOBACHATH HMPUYUHBI
JOCTHKEHHSI WM HEAOCTIDKEHUSI PE3yJIbTaTOB JIESTEIbHOCTH, HAaXOIUTh OLIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

VY oOyuaromierocst 6yayt chopMUpPOBaHbI YMEHHsI COBMECTHOI /1esiTeIbHOCTH

— NOHMMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOM WM WHIUBUIAYAIbHOU
paboTel TpH pelieHWd Y4eOHBIX 3a7ady, MPUHUMATH IIeJib COBMECTHOM JIeATEIBbHOCTH,
IUTAHUPOBATh OPTraHU3ALUI0 COBMECTHOU pabOThI, paclpelensiTh BUAbI padoT, JOrOBapuUBaThCS,
oOcyKIaTh mpoliecc U pe3yinbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

— y4acTBOBaTh B TPYHHOBBIX (opmax paboTel (0OCyxaeHus, OOMEH MHEHHH,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBIIOJHATH CBOK YacTb pabOThl M KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH WiEHAMHU KOMaH/Ibl, OIIEHUBATh KAYe€CTBO CBOETO BKJIaJa B OOILIUIl IPOAYKT
M0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aHUMOJCHCTBHSL.

HNPEAMETHBIE PE3YJIBTATBI

IIpenmerHble pe3yJibTaThl 0 OTACJBHBIM TeMaM yueOHoro kypca «I'eomerpus». K
koHIy 10 ki1acca o0yyarommMiicss HAYYUTCH:



— cBOOOJTHO OINEpPHPOBATH OCHOBHBHIMH MOHATUSMH CTEPEOMETPHHM TNpPU DPELICHUU
3a7a4 ¥ MPOBEICHUH MaTEeMaTHUECKUX PACCYXKICHUH;

— NPUMEHATh aKCHOMBI CTEPEOMETPHM U CIEACTBUS M3 HUX NpPU PEHICHUU
reOMETPUYECKUX 3a]1ay;

— KIacCU(UIMPOBATh B3aMMHOE PACIOJIOKEHHE NPSIMBIX B  IPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX H IJIOCKOCTEH B MPOCTPAHCTBE;

— cBOOOJTHO OTIEPUPOBATH IOHATUSMH, CBSI3aHHBIMH C YIJIaMH B TPOCTPAHCTBE:
MEX]ly IPSIMBIMH B IPOCTPAHCTBE, MEXK/TY MPSIMOM U TUIOCKOCTHIO;

— cBOOOJTHO OTIEPHPOBATH MOHATHAMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

— cBOOOJTHO pacro3HaBaTh OCHOBHBIC BH/bl MHOTOTPAaHHHUKOB (IIpH3Ma, MHpaMHIA,
MIPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

— KJaccu(UIMpPOBATh MHOTOTPAHHUKH, BEIOMPAst OCHOBAHMUS ISl KITACCH(HUKAIINAN;

— cBOOOJTHO OMEPUPOBATHh MOHSTHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHHKOB
IJIOCKOCTBIO;

— BBITIOJIHATh TIapaJUIeNIbHOE, [EHTPAIBHOE W OPTOTOHAJIBHOE MPOEKTHPOBAHHE
(buryp Ha MIOCKOCTh, BBIIOJIHATH U300pakeH!s PUTyp Ha MIIOCKOCTH;

— CTPOWTH CEYCHHWS MHOTOTPAHHUKOB DPA3MYHBIMH METOJIAaMH, BBITIOIHSATH
(BBIHOCHBIE) IJIOCKHE YEePTEXH U3 PUCYHKOB INPOCTHIX OOBEMHBIX (UTYp: BHUJl CBEPXY, COOKY,
CHH3Y,

— BBIUMCIIATh TUIOMIAJANA TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MUpPaMUa),
TE€OMETPUYECKUX Tell C MPUMEHEHHEM (HOpMYIT,

— cBOOOJTHO OTIEPHPOBATH MOHATUSAMH: CHMMETPHS B MIPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

— CBOOOJTHO ~ ONEpUpPOBaTh MOHATHSAMHU, COOTBETCTBYIOLIIUMH BEKTOpaM u
KOOpAMHATaM B IIPOCTPAHCTBE;

— BBITOJIHATE ACHCTBUS HaJl BEKTOpaMH;

—  pewarh 3aJaud Ha J0Ka3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOILEHUH M HAXOXAECHUE
re€OMETPUYECKUX BEJIMUUH, IPUMEHSISI U3BECTHBIE METO/IbI IIPU PELIEHUH MaTeMaTHUYECKUX 3a/1a4
MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CJIOKHOCTH;

— OPUMEHATh  NPOCTEHIIMEe  MporpaMMHbIE  CPEICTBA U DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKHX 3a/1a4;

— U3BJEKaTh, NpPeoOpa3oBbIBaTb W  HMHTEPIPETUPOBATh HH(MOPMALHIO 0
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, IPE/ICTABICHHYIO Ha YEpTEeKaxX U PUCYHKaX;

— IPUMEHATh IO0JIydEHHbIE 3HaHMs Ha IIPAKTUKE: CPaBHMBATH U aHAJIU3UPOBATh
peanbHble CHUTyallud, NPUMEHATh U3y4eHHblE MOHATHA B IIpoliecce IOUCKAa pPELICHUs
MaTeMaTU4ecKu cHhopMyaMpOBaHHOMN MPOOIEMBI, MOJAECIUPOBATh PEAIbHBIC CUTYallUd Ha S3bIKE
Te€OMETPHUH, UCCIIE0BATh IOCTPOCHHBIE MOJIENIN € UCIIOIb30BaHUEM I€OMETPUYECKUX MOHATUH U
TeopeM, ammapaTa aireOpbl, pellaTh MPAKTUYECKUE 3a/laud, CBSI3aHHBbIE C HAXO0XKJICHHEM
reOMETPUYECKUX BEIUYMH;

— UMETb MpeACTaBIeHUs 00 OCHOBHBIX 3Tarax pa3BUTUS F€OMETPUU KaK COCTaBHOM
4acTu (pyHAaMEHTa Pa3BUTHs TEXHOJIOTUH.

IIpeaMeTHbIe pe3y/abTaThl N0 OTAEJBHBIM TeMaM y4eOHOro kypca «I'eomerpus». K
koHIy 11 kiacca o0y4yarommiicss HAYYUTCH:

— CcBOOOJIHO OMNEpUPOBaTh HMOHATUSAMM, CBSI3aHHBIMHU C IMJIMHAPHUYECKOW, KOHHYECKOH U
cepuueckoil MOBEPXHOCTIAMHU, OOBIACHATH CIIOCOOBI MOJTyYSHHUS

— ONEpPHPOBATH MOHATUSMH, CBSI3aHHBIMM C TEJIaMHU BpallleHHs: LHUIMHIPOM, KOHYCOM,
cdepoii u mapom;

— pacrio3HaBaTh Tejla BpameHus (LWIMHIpP, KOHYC, cdepa U map) U OOBACHATH CHOCOOBI
MIOJIyYEHHUs TeJl BPALLCHHUS;



— KJIaccu(UIMpPOBaTh B3aUMHOE PACIIOJIOKEHUE CEPhI U TUNIOCKOCTH;

— BBIYHCIISATh BEIUYHMHBI DJIEMEHTOB MHOTOTPAHHMKOB M Tell BpallcHHs, OObEMBI U
IJIOIIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB U TEN BpAIllEHUS, TEOMETPUYECKUX Tel  C
npUMeHEHHEM (POPMYIT;

— CBOOOJHO ONEPHUPOBATh MOHATHUSMHU, CBSI3aHHBIMH C KOMOWHAIMSIMHU T BPAIICHUS H
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIM B cepy W ONUCAHHBIA OKOIO chepsl, chepa,
BMHMCAHHAsi B MHOTOT'PAHHUK UJIM TEJIO BPAILICHHUS;

— BBIYHCIISATE COOTHOIICHUS MEXKIY IUIOIMIAIIMHU MMOBEPXHOCTEH M 00BEMaMH TOM0OHBIX
TE;

— n300paxaTh u3ydaembie (UTYpHI, BBHITIOIHITH (BBIHOCHBIE) IIOCKHE YEPTEXKHU U3
PUCYHKOB TMPOCTBIX OOBEMHBIX (UTYp: BHJ CBEpXy, COOKY, CHU3Y, CTPOHUTH CEUYCHHS TEI
BpalleHNs;

— W3BJIEKATh, HHTEPIIPETUPOBATH U MPEe0OPa30BbIBaTh HHMYOPMAIINIO O TTPOCTPAHCTBEHHBIX
reOMETPUUECKHX (PUTypax, MPeICTABICHHYIO HA YePTEkKaxX M PUCYHKAX;

— CBOOOHO ONEpUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

— BBITIOJTHATH OTIEPAllMU HAJl BEKTOPaMU;

— 3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM cHCTEME KOOp/MHAT;

— pemaTh TEOMETPUYECKHE 3aJa4d Ha BBIYHCICHHWE YIJIOB MEXKIYy TMPSIMBIMH |
IJIOCKOCTSIMHU, BBIYUCIIEHHE PACCTOSHUI OT TOYKU JI0 IJIOCKOCTH, B II€JIOM, Ha MpPUMEHEHHE
BEKTOPHO-KOOPJIUHATHOTO METO/Ia MPHU PEIICHUH,

— CBOOOJIHO OTIEPUPOBATH MOHSATHUSMHU, CBSI3aHHBIMHU C JBH)KEHHEM B MPOCTPAHCTBE, 3HATH
CBOICTBA JIBIDKEHUN;

— BBITIOJIHATh M300pakeHHs] MHOTOTPAHHMKOM M TeJ BpallleHus MpH MapaieIbHOM
MEePEeHOCe, EHTPATbHOU CUMMETPHUH, 3€PKAJTbHOM CUMMETPHUH, MPU MOBOPOTE BOKPYT MPSMOIA,
npeoOpazoBaHus OI00WMS;

— CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB U TEJ BPAIleHUs: CEYSHUs HIMHApa (TapaiieIbHO U
MEPIEeHIUKYIIIPHO OCH), CeYeHMs] KOHyca (TapajulebHOE OCHOBAaHHUIO U IPOXOJsliee depes
BEpIINHY), CEUCHUS 11apa;

— HCIIOJIb30BaTh METOJbl IOCTPOCHUSl CEUYEHMIl: METOJ CIEeJ0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

— JOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,

— MPUMEHATh TeOMeTpUyYecKue (aKkThl [UIsi pElIeHUS CTEPEOMETPUUYECKUX — 3ajad,
MIPEIOIaraloNX HECKOJIBKO IIaroB PEIIeHUs, €ClIM YCIOBHUS MPUMEHEHUS 3aJaHbl B SIBHOW U
HEesSIBHOU (opme;

— pemiath 3aJauyd Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEGHHH W HaXOXKICHHE
reOMETPUYECKUX BEJIUYUH;

— MIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU
PELICHUH CTEPEOMETPUUYECKIX 3a/1a4;

— NPUMEHATh TIONyYCHHbIE 3HAHUA Ha TMPAKTUKE: CpaBHMBATh, AaHAJM3UPOBATh U
OIICHUBATh pealibHbIC CUTYyallid, MPUMEHATh W3YyUEHHBIC MOHSATHS, TEOPEMBI, CBOICTBAa B
Mpolecce TMOMCKA pPEelIeHUs MaTeMaTHuecKd chopMynupoBaHHOW MPOOJIEMBbI, MOIEIUPOBATH
peanbHble CUTyallud Ha S3bIKE TE€OMETPUH, HCCIENA0BaTh IOCTPOEHHBIE MOJEIU C
WCIOJIb30BAHMEM TE€OMETPUYECKUX TOHSATHM W TeopeMm, ammapara aireOphl, peliaTh
MPaKTUYECKHE 3a7a4, CBSI3aHHBIE C HAXO0KJACHUEM T€OMETPUUYECKUX BEINYHH,;

— MMETh TPEJCTaBICHNUS 00 OCHOBHBIX 3Talax pa3BUTHs T€OMETPHH KaK COCTAaBHOM 4acTh
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHIL.

— Pa3BUTHUS TEXHOJOTUM.
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1 BBejieHue B cTepeoMeTpuio 23 1,5 https://lesson.edu.ru/02.3/10
2 B3anmHoe pacriosoxeHue npambIx B 6 https://lesson.edu.ru/02.3/100
IIPOCTPAHCTBE
3 TapaLiebHOCTS NPAMBIX 1 8 1 https:/lesson.edu.ru/02.3/10
IUIOCKOCTEN B IIPOCTPAHCTBE
4 Tleprer Ky IAPHOCTS PAMEIX H 25 25 https:/lesson.edu.ru/02.3/10
IUIOCKOCTEN B MPOCTPAHCTBE
5 VYTJBl U paCCTOSTHHS 16 1,5 https://lesson.edu.ru/02.3/10
6 MHOTOrpaHHHKH 7 1 https://lesson.edu.ru/02.3/10
7 BekTopsl B mpocTpaHCTBE 12 0,5 https://lesson.edu.ru/02.3/10
8 Hostopenne, O6O6meHPUIe 1 5 2 https://lesson.edu.ru/02.3/10
cucreMaTrusanus 3HaHuu
OBILIEE KOJIMYECTBO YACOB I1O 102 10

I[TPOTPAMME




11 KIIACC

HaumeHoBaHue pa3ie/io
U TeM MPOrpaMMbl

Ne n/n

KoauuecTBo
qaC0B

Bcero

KonTposabHbie
padoThI

JunexkTpoHHbIe (HU(PpOBHIE)
o0pa3oBaTe/ibHbIE pecypcChl

1 AHanuTn4eckas reoMeTpus

15

L
(6]

https://lesson.edu.ru/02.3/11

[ToBTOpenue, 06o0IICHNE U
CHUCTeMaTH3allus 3HAHUI

15

https://lesson.edu.ru/02.3/11

3 O0BEM MHOTOTpaHHUKA

17

1,5

https://lesson.edu.ru/02.3/11

Tena BpameHus

24

1,5

https://lesson.edu.ru/02.3/11

[Inomany moBepxHOCTH U
00BEMBI KPYIJIBIX TEJ

https://lesson.edu.ru/02.3/11

6 JIBroKeHUS

https://lesson.edu.ru/02.3/11

[ToBTOpEeHuE, 0600IICHNE 1

cucTeEMaTU3alys 3HaHUH

17

https://lesson.edu.ru/02.3/11

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102

9,5
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