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ABTOHOMHOE YYPEXXAEHWI
"TUMHA3MA Ne2"

10 kacc

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATUS cTEpeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTHYeCKOM MOCTPOEHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHOe pacrnosioikeHue npsiMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJUIeIbHbIE U
CKpeluBamomuecs npsaMble. IlapamienbHOCTh MHPsMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuyielbHble TpPsIMbIE B IPOCTPAHCTBE; MMAPAUIEIBHOCTh TPEX NPSIMBIX; MNapaIeIbHOCTh
OpSIMOM M IJIOCKOCTH. YTJbl C COHANPABICHHBIMHU CTOPOHAMH; YroJl MEXIy HIpPSIMBIMH B
npoctpaHcTBe.  I[lapannenpbHOCTh  IJIOCKOCTEW:  MapajuleibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX M1ockocTel. [Ipocreiimme nmpocTpanCcTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIP,
KyO, mapaJuiesienunea; nocTpOeHHe CEYCHUH.

[lepneHaAUKYISIpHOCTE OPSAMOM M IJIOCKOCTH:  TNEPIEHIUKYJISpPHBIE MpsIMBIE B
IPOCTPAHCTBE, MpsAMBbIE NapaUIEIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPHNEHAUKYJIAPHOCTH IPSIMOM M IIOCKOCTH, TEOpeMa O MpsAMOW NEepHEHIAUKYISIPHOU
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJd MEXIAY HPSIMOM M IJIOCKOCTBIO; ABYTPAHHBIN yroi,
JMHENHBIN Yroj JABYrpaHHOro yria. llepnenaukyisp u HakJOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PAacCTOSHHUE OT TMpPsIMOH 10 IUIOCKOCTH, MPOEKIHs (UTypbl Ha IIOCKOCTD.
[IepnieHAUKYIAPHOCTD IJIOCKOCTEN: NPU3HAK IEPIICHAUKYIIIPHOCTH IBYX IIIOCKOCTER. Teopema
0 TPEX MEPHEHIUKYISAPAX.

MHOrorpaHHuKH

[lonsiTHE MHOTrOrpaHHMKA, OCHOBHBIE JJEMEHTHl MHOTOTPAHHMKA, BBIIYKIBIE W
HEBBINYKJIbIE MHOTOTPAHHMKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yronbHasi npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHASA MTOBEPXHOCTh MPU3MBIL.
[Tapannenenunen, NpsAMOYTroJIbHBIN Napajuiesienunen u ero cpoiicta. [lupamuma: N-yromapHas
nupamMuia, TpaHU W OCHOBAaHME NUPAMUAbI; OOKOBas M TMOJHAs MOBEPXHOCTh MHPAMMIBL;
IpaBWIbHAasg M YyCEu€HHas MNHMpaMuia. OJEMEHTbl MNPU3Mbl U nHUpamuibl. [lpaBuibHbIE
MHOTOIPAHHUKHU: TOHITHE NPaBUIBHOTO MHOIOTPAaHHUKA; NMpPAaBWJIbHAS MpU3Ma W IMPaBUJIbHAA
NUpaMuJia; MpaBUiIbHAs TPEyrojbHas MUpamMuaa U MpaBWIbHBIN TeTpadap; KyO. Ilpencrasnenue
O IMpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’ap, HojeKa’ap M ukocadap. CedyeHus NOpU3MBI U
MUPaMU/IBL.

CummeTpust B NMPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MNPSIMOW, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMUax, MapajuieJenuIe ax, NpaBUJIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 371eMEHTOB MHOTOTPAHHUKOB: p&0pa, nuaronainu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH IMPSAMOM IPU3MBI, IUIOLIAJAb OCHOBAaHMM, Teopema O
OOKOBOW TIMOBEPXHOCTH TPsAMON mpu3Mbl. Ilnomans OGOKOBOW TMOBEPXHOCTH M IOBEPXHOCTH
MpaBUJILHON THUPaMHIBI, T€OpeMa O IUIOMAaaAn yced€HHOW mupamuabl. [loHsTue o0 00BEME.
O06BEM nupamMusl, IPU3MBIL.

[MonoOueie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

11 kaace
Tesa BpaieHus



[{winHapuyeckass MOBEPXHOCTb, 00pa3ylollue IMINHAPUYECKON IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LIMmuHIp: ocHOBaHUs U OOKOBas MOBEPXHOCTh, O0pasyrommas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass MoBepXHOCTb, 0Opa3yrollMe KOHUYECKOM IOBEPXHOCTH, OCh M BeEpIIMHA
KOHMUYECKOW moBepxHOcTH. KOHyc: OcHOBaHME M BeplIMHA, 00pa3yloollas U OChb; IJIOLIA]b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yroliue M BBICOTA; OCHOBAHMS U
OOKOBast MOBEPXHOCTD.

Cdepa m map: umeHTtp, paamyc, AMaMeTp; IJIOLIAJb IMOBEPXHOCTH cdeprl. B3aumuoe
pacrooxxeHnue chepsl U IITOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; miomanb chepsol.

N3o06pakenue Ten BpalleHUsI Ha IIIOCKOCTH. Pa3BEépTka umHApa U KOHyca.

KomOunamu ten BpalleHHs M MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMHMCAHHBIA OKOJIO
cdepsl; chepa, BOMCAHHAS B MHOTOTPAHHUK, WJIU TEJIO BPAIIEHUS.

[Tonsitue 00 oO0vEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00BEME
OpSAMOYTOJIBHOTO Tapajienenunena u ciaeactsus u3 He€. O0bEM nmiamHapa, KoHyca. O0bEM
nrapa ¥ riomasib cepsl.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHUS MEXAY IUIOMAISIMU TTOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuennss nuauHApa (MapajyieIbHO M NEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHOe OCHOBAHHIO M IPOXO/AIIee Yepe3 BEpIINHY), CEUCHHS 1Iapa.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTu U B mpocTpancTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4Mciio. PasnoxkeHue BekTopa MO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napajuienenunena. Pemenue 3axay, CBI3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEHCTBUI C BEKTOPAMHU.
[IpsamoyronbHas cucrema koopauHaT B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreitmme
3aJa4d B KOOpIMHATax. Yroa Mexay BekTopamu. CKalsipHOE INPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpsIMBIMH M IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBI METOJ IpU
pELIEHNH TEOMETPUUYECKUX 3a/1a4.

ILnanupyemMble pe3yibTaThl

JINYHOCTHBIE pPe3yJIbTaThl

1) rpa:xxnaHckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0y4aromierocss Kak akTUBHOTO W
OTBETCTBEHHOTO 4YJICHA POCCHUHCKOro OOIECTBA, MPEICTaBIEHHE O MaTEMAaTHUYECKHX OCHOBAaX
(YHKIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SIBICHHH, MpOIEAyp TIpa)kIaHCKOro ooOiiecTBa
(BBIOOpPBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKEHHUS K MPOILIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHXKEHHSIM POCCUHCKHX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JIOCTUKEHUN B
JPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3THYECKOr0 MOBENCHMS, CBI3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U AESITEIBbHOCTbIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJaJa B IOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;



4) acTeTHYECKOE BOCMIUTAHHE:

HCTETUYECKOE  OTHOWICHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, pELICHWH, pacCyKACHHH, BOCHPUUMYHMBOCTh K
MaTeMaTHYeCKUM acleKTaM pa3InyHbIX BUIOB UCKYCCTBA;

5) puznveckoe BocnuTaAHME:

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MAaTEMATHUECKUE 3HAHUS B HHTEpEcax 37J0POBOTO
u Oe3omacHOro o0Opasa >XKWU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (310pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEXUM 3aHATHIA U OTAbIXA, peryisipHas (pundeckas akTUBHOCTD ),
¢buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENIBHOM €ATEIbHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TPYAY, OCO3HaHHWE IIEHHOCTHU TPYIOJIIOOUS, MHTEPEC K PAa3IUYHBIM chepam
npodeccCuoHaNbHOM JesTebHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oymymiedl mnpodeccun W peanru30BBIBATH COOCTBEHHBIC
KU3HEHHbIC IUJIaHbI, TOTOBHOCTh M CIIOCOOHOCTb K MaTeMaTHMYeCcKOMYy OOpa3oBaHHUIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7]ad MaTeMaTHYeCKOil HalpaBIeHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh DKOJOTUYECKOW KYNbTYphl, TOHHMAaHUE BIHSIHHUS COIHAIILHO-
HSKOHOMHUYECKUX TIPOLIECCOB HAa COCTOSIHUE MPHPOJHOW M COLHUAIBHOW CpEIbl, OCO3HAHHE
I00AaTbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOieM, OpHeHTauus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW IS pelIeHHs 3a1ad B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OIICHKH UX BO3MOJKHBIX ITOCIICACTBUI TSI OKPYKAIOIIEH cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTL MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTHKH, MOHMMAaHHE MaTeMaTUYECKOMl HayKu Kak cdepsl
YEeIIOBEYECKOW NIESATEIBHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHUS [TUBUIIH3AINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTHUKH M MAaTEeMaTHYECKOW KyIbTypOU KaK CPEICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIISATH MPOECKTHYIO M UCCIIEN0BATENbCKYIO AEITEIbHOCTh MHAUBUIYAbHO U
B IpyIIIIE.

MeTtanpeameTHsblie pe3yabTaThl
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKK MATEMaTUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH OMPEICIICHUS  TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccU(UKAIMKM, OCHOBAHMS HJsi 0000IIeHUs Hu
CpaBHEHUs, KPUTEPUU ITPOBOJMMOI0 aHAJIN3A;

BOCTIPUHUMATh, (HOPMYIHPOBATH W MPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC H
OTpUIATENIbHbIC, eAMHUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
MaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, TMpe/uiaraTb KPUTEpUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

JienaTh BBIBOJbBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IPOBOAMUTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN (MIpsMble U
OT TMPOTHUBHOIO), BBICTPAWBATh AapryMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;



BBIOMpPATh CHOCOO pemeHus: yd4eOHOW 3anaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HaWbOoNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE AeiiCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HaHUS, (OPMYyITUPOBAThH
BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYUE, MPOOIEeMy, YCTaHABIMBATH HCKOMOE W JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IPOBOJAMTH CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OObEeKTa, SBJIECHUS, IPOLECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMHU, SIBICHUSIMHU, TPOLIECCaMU;

CaMOCTOSTENLHO (POPMYIUPOBATH 000OIIEHUSI M BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUs, UCCIIeI0BaHuUs, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

MPOTHO3HPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECcCa, a TAKKE BBIIBUTATh MPEIION0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Patora ¢ undopmaunmeii:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC M IS
pelIeHUs 3a/1a4H;

BbIOMpaTh WHGOPMALMI0O W3 HCTOYHHKOB  PA3JIMYHBIX THUIIOB, aHAIM3HPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH HMHPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
MpeJICTaBICHHUS,

CTPYKTypUpOBaTh  WH(POpMAIMIO, TPEACTABIATH €€ B  pa3iuuHbIX  (dopMax,
WITIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAIEKHOCTh HMH(GOPMALMU IO CAMOCTOATENBHO  CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIE YHHBepPcATbHbIE YUeOHbI€ eliCTBUSA

Oo0menne:

BOCIIPHHUMATh U (DOPMYyITHpPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCIOBHSMHU W LEISIMHU
oOIIeHusI, SICHO, TOYHO, TPAMOTHO BBIPQKATh CBOIO TOYKY 3PCHHS B YCTHBIX M ITHCHhMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA IO XOAY PCIICHHUA 3aJdadd, KOMMCHTHPOBATH HOJ'Iy‘-IeHHI:II\/'I
pe3yabrar;

B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKIAeMOH TEMBI, MPOOJIEMBI,
pemaemMoi 3aia4n, BHICKAa3bIBaTh HJICH, HAIICJICHHBIC HA TOWCK PEIICHUS, COMOCTABISATh CBOH
CYXJIEHUS C CY)KICHUSMHU JPYTUX YYaCTHHUKOB JMAIOra, OOHapY)KUBATh pa3iMyhe M CXOJCTBO
MO3UINH, B KOPPEKTHOH opMe HOpMyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJIbTAThl PEIICHHUS 3aJaud, JKCIEPUMEHTa, WCCICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaTr BBICTYIUICHHSI € Yy4ETOM 3a4ad  MPE3CHTAUU |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranuszanms:

COCTaBIIATh IUIAH, QITOPUTM pEUICHHUS 3a7aud, BBIOUpATh CIIOCOO pEIIeHUs ¢ y4ETOM
UMEIOIINXCS PEeCypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(pOPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:



BJIaJICTh HABBIKAMU TTO3HABATEIHLHON pe(IEKCHN KaK OCO3HAHUS COBEPIIIAEMBIX JEHCTBHUIA
U MBICIUTENIBHBIX TPOIECCOB, HX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3ysibTaTa PelIeHUs MaTeMaTHUECKOM 3a/1auu;

NPEIBUACTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh INPH PEIICHUH 3a/a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHPHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBLCTB, NAHHBIX, HAMICHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEeId M YCIOBHUSM, OOBSCHATH NPUYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHS Pe3yJIbTaTOB NEATEILHOCTH, HAaXOAWTh OMIMOKY, JaBaTh
OILICHKY NTPHOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaIbHOU pabOTHI mpu
pemieHNH y4eOHBIX 3ahay, NPUHAMATh 1EIb COBMECTHOH JEATEIbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PabOTHI, pacmpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIIECC U PE3YNIbTAT padOThI, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0O0CyXIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
HITYPMBI» W HWHBIC), BBITIOJIHITH CBOK 4YacTh pabOTBl M KOOPAMHUPOBATH CBOW JICHCTBHS C
JNPYTUMH 49JICHAMH KOMAaHJbI, OIICHWBaTh KAuyeCTBO CBOETO BKJIAJa B OOIIMH TPOIYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

IIpeameTHbIE pe3yabTaThl
10 kacc

K xoniy 10 kiacca o0yJaromuiicst HAyIuTCs:

CBOOOIHO ONEpPHPOBATH OCHOBHBIMH IOHSTHSIMH CTEPEOMETPHH IPHU PEUICHUH 33/1a4 U
NPOBEICHUN MaTEMAaTUYECKUX PACCYKIICHHIA;

NPUMEHATh aKCHOMBI CTEPEOMETPUU U CIIEICTBUS M3 HUX NPH PEIICHHUH T'€OMETPHUECKUX
3a1ad;

KJIacCH(UIUPOBATh B3aHMMHOE PACHOJIOKEHHE NPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSAMH, CBSI3aHHBIMH C YIJIAMH B TIPOCTPAHCTBE: MEXIY
NOPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U MJIOCKOCTHIO;

CBOOO/IHO OTIEPUPOBATh MOHATHUSAMHU, CBSI3AaHHBIMU C MHOTOTPaHHUKAMHU;

CBOOOZHO paclo3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHKOB (IpU3Ma, MHPaMUJA,
NpSMOYTOJIbHBIN Mapasuienenunesn, Kyo);

KJIaccu(UIIUpPOBaTh MHOTOI'PAaHHHUKH, BEIOUPAst OCHOBaHMS IS KIacCU(UKAIIH;

CBOOOMHO OIEpUPOBATh TOHATHUSMH, CBS3aHHBIMH C CEUYCHHEM MHOTOTPAHHUKOB
IUTOCKOCTBIO;

BBINOJIHATH MApaIENIbHOE, LIEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTHpPOBaHUE (UTYp Ha
IUIOCKOCT, BBIIOJHATH U300pakeHHst (PUryp Ha IMIIOCKOCTH;

CTPOUTH CEYCHHS MHOTOTPAHHHKOB DAa3IMYHBIMH METOJIAMH, BBIIOJHATH (BBIHOCHBIC)
IUTOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BH] CBEPXY, COOKY, CHH3Y;

BBIYUCIATh  IUJIOUIAJM  IOBEPXHOCTEW  MHOTOTPAaHHHUKOB  (MpH3Ma, MHPaAMHJIA),
TeOMETPUYECKUX TeJ C MPUMEHEHUEM (HopMy;

CBOOO/IHO OTIEPHPOBATH MOHATHSMHU: CHMMETPHSI B IPOCTPAHCTBE, IIEHTP, OCh U IIIOCKOCTh
CHMMETPHH, IIEHTP, OCh U IMIIOCKOCTh CUMMETPUH (QUTYPHI;

CBOOOJHO OINEPHPOBATH MOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIHMHATaM B
IPOCTPAHCTBE;

BBITIOJHATH JICHCTBUS HA/l BEKTOPAMH;



pemaTh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKHX OTHOIIEHUM W HaXOXKICHUE
TE€OMETPUUYECKUX BEIUYMH, IPUMEHSSI U3BECTHBIE METO/IbI U PELLICHUU MAaTEMAaTUYECKUX 3a]a4
MOBBILIEHHOI'O U BBICOKOI'O YPOBHSI CJIOKHOCTH;

INPUMEHATh NPOCTEHIINE IMPOTrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKaTh, IPe0OPa30BbIBATh U MHTEPIPETUPOBATH MH(DOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (purypax, npercTaBieHHYIO Ha YepTeKaxX U PUCYHKAX;

NPUMEHATH MOJYYCHHbIC 3HAHUS HAa IPAKTUKE: CPABHUBATH W aHAJIU3HPOBATpEAbHBIC
CUTyallu¥, NPUMEHATh HW3YYECHHBIE MOHATHS B IMPOLECCE INOMCKA PEIICHUS MaTeMaTUYECKH
chopMyITHpPOBaHHONW MPOOIEMbI, MOACIUPOBATh pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
MCCIJIEI0BATh MOCTPOEHHBIE MOJAEIN C HCIOJB30BAHUEM I'€OMETPHUECKHUX IOHATHM M TEOPEM,
anmnapara anredphbl, pelarh MpakTUYeCKUe 3aa4uu, CBI3aHHbIE C HAXOXKJECHUEM IeOMETPUUYECKIX
BEJINYMH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX dTamax Pa3BUTHS T'€OMETPUU KaK COCTAaBHOW YacTH
dyHaamMeHTa pa3BUTHS TEXHOJIOTHH.

11 kacc

K konmy 11 kaacca oOyyaromuiicss HAy9uTCs:

CBOOOJHO ONEPUPOBATH MOHSATHSAMH, CBS3aHHBIMU C IMIUHJIPUYECKOW, KOHHUYECKOW H
chepryecKkoi TOBEPXHOCTSIMH, OOBSICHATH CITOCOOBI IMTOTYUEHNS,

ONEpPUPOBATh MOHATUSAMH, CBS3aHHBIMM C TEJIaMHU BpPALICHHSA: LMUIMHIPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Teja BpalleHus (UMIMHApP, KOHYC, cdepa M map) U OOBACHATH CIOCOOBI
HOJIy4EHHUs TeJl BPallCHUs;

KJIaccu(pUIUPOBAaTh B3aUMHOE PACHOJIOKEHHUE CHEPBI U IUNIOCKOCTH;

BBIYUCIISATh BEJIMYMHBI SJIEMEHTOB MHOTOI'PAaHHUKOB M TEJ BpaLIeHUs, 00BEMBI U TUIOIIAIH
MIOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJI BpAIICHUS, T'€OMETPHUYECKUX TEJI C NPHUMEHEHUEM
(opmyu;

CBOOOJHO ONEpUPOBATh MOHATUSAMHU, CBSA3aHHBIMH C KOMOMHALMAMU TeJl BpalllCHUs U
MHOTOT'PaHHHKOB: MHOTOTPAHHUK, BIIMCAaHHBI B cdepy M ONUCaHHBIIM OKoIo cdepbl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILICHHUS;

BBIUHUCIIATh COOTHOIIEHUS MEXY TUIOINAAsIMUA IOBEPXHOCTEN M 00bEMAMU OJOOHBIX TEII;

n300pakaTh U3ydaemMbie (PUTYPHI, BHITOIHATH (BBIHOCHBIC) INIOCKUE YEPTEKH U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (UTYpP: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJl BPaAIICHUS;

U3BJICKaTh, UHTEPIPETHPOBATh M MPEOOPa30BbIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (PUrypax, NpeCTaBICHHYIO Ha YEPTEeKaxX U PUCYHKAX;

CBOOOJHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPAIK Ha/l BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBON CHCTEME KOOPAHMHAT;

pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YITIOB MEXKAY NPSAMBIMU U MJIOCKOCTSMU,
BBIUUCIICHHE PACCTOSIHUA OT TOYKM 0 IUIOCKOCTH, B IIE€JIOM, HAa INPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOJIa TPH PEILCHNUH;

CBOOOJHO OINEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMH C JIBUKECHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBIKCHHIA,

BBINOJIHATh W300pak€HHsI MHOTOTPAHHUKOB UM Tell BpallleHWs IMpU HapayieIbHOM
IIEPEHOCE, LICHTPAIBHON CUMMETPHUH, 3€PKAIIBHON CUMMETPHUHU, IIPU IIOBOPOTE BOKPYT IIPSIMOM,
npeoOpa3oBaHus MOI00US;



CTPOUTBH CEYEHHs MHOTOI'PDaHHMKOB M TeJl BPALCHUs: CEUCHU IMIMHApaA (MapauleabHO U
NEPIEHINKYIISIPHO OCH), CEYCHHUsI KOHyca (MapajuleibHbIe OCHOBAHMIO U IMPOXOISIINE Yepe3
BEpILMHY), CEYEHHUS L1apa;

UCIOJIb30BaTh METO/bI IIOCTPOEHUS CEUEHMH: METOJ CJEI0B, METOJ] BHYTPEHHErO
IPOEKTHPOBAHUS, METO]] TIEPEHOCA CEeKYILEH MIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHUS;

OPUMEHATh TeoMeTpuyeckne (akThl I PELICHHS CTEPEOMETPHUECKUX — 3ajad,
IPENOoNaralolliuX HECKOJIBKO I1aroB PelIeHMs], €CIM YCIOBHUS IMPUMEHEHHUs 33aJaHbl B SBHOU U
HesiBHOU (opme;

pemiaTh 3agayd Ha JI0KA3aTeNbCTBO MAaTEMaTHYECKHUX OTHOIICEHWH U HaXOXXICHHE
TreOMETPUYECKUX BEITHYNH;

IPUMEHATh MPOrPaMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHUCTEMBI IPH
pELIEHNH CTEPEOMETPUYECKHX 3a/1aY;

IPUMEHSATH MOJIy4YCHHbIC 3HAHUA Ha MPaKTHKE: CPaBHUBATh, aHAJM3UPOBATh U OLICHUBAThH
peaJIbHbIE CUTYyallM, IPUMEHATh U3yUEHHBIE TIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MOUCKA
peleHusl MaTeMaTudecku chopMyIupoBaHHON MPoOIEMbl, MOJIEINPOBATh PEAJIbHbIE CUTYaIUH
Ha SI3bIKE T€OMETPHH, UCCIIEA0BaTh TOCTPOEHHBIE MOJIENIU C UCHOJIb30BAHUEM T'€OMETPHUUECKUX
NOHATUI M TeopeM, ammapara anreOpbl, pemaTrb MPaKTHUYECKUEe 3a/Jadyd, CBS3aHHBIE C
HaXO0X/IEHUEM T€OMETPUYECKUX BEJINUMH;

UMETh MPEACTaBIECHUS 00 OCHOBHBIX 3Talax pa3BUTHs I'€OMETPUM KaK COCTABHOW 4YacTH
(GyHaaMeHTa pa3BUTHS TEXHOJIOTUH.

TeMaTHuyeckoe NIAHMPOBaHUE

10 kaacce
N KoanuecTBo4acos DJIeKTPOHHbIE
| HaummeHoBaHHepa3Ie/ioB (undpossbie)
n/ Bcer | KontpouabHubiepato
U TEMIPOTrPaMMbI o0pa3oBaTe/ibHbIEpPeCy
n 0 ThI
pchbl
Beenenue B
1 10 2 https://resh.edu.ru/
CTEpEOMETPHIO
IIpsiMBbIE U TUIOCKOCTH B
2 TPOCTPATICTRE. 12 1 https://resh.edu.ru/
[TapaienbHOCTBIIPSAMBIX
U IIJIOCKOCTEMN
3 HepHeHHHKyﬂﬂpH?CTBHpH 12 1 https://resh.edu.ru/
MbIX U IINIIOCKOCTEN
4 YIB! MEHLY TPSMBIMI i 10 1 https://resh.edu.ru/
MIJIOCKOCTSIMU
MHororpaHHuKH 11 1 https://resh.edu.ru/
6 OOBEMBIMHOTOIPaHHUKOB 9 1 https://resh.edu.ru/
7 Hotoperine: ceueris, 4 0 https://resh.edu.ru/
PacCTOSIHUSA U YTJIbI
OBIIEE KOJIMYECTBO 68 7
YACOB I10 ITPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 kiaace

N KosanuyecrBouacos DJIEKTPOHHBIE
; HaumeHoBanuepasaes (undposbie)

n/ Bcer | KontpoanHbiepato
OB ¥ TEMITPOrPaMMBbI o0pa3oBaTejibHbIEpPeCyp

I 0 ThI

Chbl

TenaBpaienus 12 1 https://resh.edu.ru/
OO0BéMbITEN 5 1 https://resh.edu.ru/
Bexkrops! u
KOOpJMHATHI B 10 1 https://resh.edu.ru/
MPOCTPAHCTBE
IToBTOpEHME,
000011IeHNE, 7 0 https://resh.edu.ru/
cucTeMaTH3alMI3HaHuI

OBIIEE KOJIMYECTBO 34 3

YACOB I10 ITPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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