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COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpPEOMETpUM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 akKCMOMAaTHYECKOM TIOCTPOCHHHM CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue npsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECs,
NapajjleJbHble W CKpellMBarolmuecs npsaMble. [lapajuienbHOCTE HPAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: IAPAJUICIIbHBIE MPSIMBIE B IPOCTPAHCTBE;
[1apaJUIEIBHOCTD TPEX MPSMBIX; [apauIeIbHOCTD IIPSMOU U IJIOCKOCTH. YTIIBI €
COHANPaBJICHHBIMA CTOPOHAMM; YTOJ MEXAy MpPAMbIMH B IPOCTPAHCTBE.
[TapamnenbHOCTP  IIOCKOCTEW:  MapajuleibHble  IUIOCKOCTH;  CBOWCTBA
napajuleNibHbIX TIockocTel. IlpocTeiimyie mpocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTH: TETPA3Ip, KyO, Mapasienenune; mocCTpOeHuEe CeYeHHI.

[lepneHAUKYISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIIEHANKYISIPHBIE TPSIMBIE
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK TMEPIEHANKYISIPHOCTH MPSAMOW U IUIOCKOCTH, TEOpeMa O MpPSIMOi
NEPIECHAUKYISPHON INIOCKOCTU. YTUIBI B IPOCTPAHCTBE: YIOJl MEXKY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOIO yIJIA.
[leprieHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 10  IJIOCKOCTH, TMPOEKIUs (UTrypbl HAa  IJIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPIECHAMKYISAPHOCTH JBYX
wiockocrenl. Teopema 0 TpEX NepreHAUKYIIIpax.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOI'OTPAaHHHKA,
BBIIIYKJIBIE W HEBBINYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOIPaHHHUKA.
[Ipu3ma: N-yroabHas npu3Ma; rpaHu U OCHOBAHUS IIPU3MBIL; IPSAMAasi U HAKJIOHHAs
npu3Mbl; OOKOBas W TOJHAs TMOBEPXHOCTh mpu3Mbl. [lapannenenunen,
MPSAMOYTOJIBHBIA MapajulelienuIiel U ero cpoucTea. [lupammpma: n-yrompHas
NUpaMuja, TpaHU U OCHOBaHHE MHUpaMUAbl; OOKOBas M MOJHAs MOBEPXHOCTh
UpaMuAbl; NpaBWIbHAS M YCEYEHHAs NHUpPAMUJA. OJIEMEHTBl NPHU3MBI U
nupaMuabl.  [IpaBuibHBIE ~ MHOTOIPDAHHUKM:  IIOHATHE  IIPaBUIIBHOIO
MHOTOI'PaHHHUKA; IPaBWIbHAS MNpU3Ma W NPABUIIbHAS NUpaMHUAA; NPaBUIbHAA
TpEeyrojpHasg NUPAMHIAa M MpaBUIbHBIM TeTpa’ap; KyO. IlpeacraBinenue o
IIPaBUWIBHBIX MHOTOIPAaHHMKAX: OKTajAp, JojAeKa’ap W uxocadap. CedeHus
MIPU3MBI U IMPAMUIBI.

CumMmeTpust B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUYKH, IPSIMOM,
IUVIOCKOCTU. DJEMEHThl CHMMETPUM B MHpaMuAax, Napajiesenurenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbrunciienne 37€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMAroHaJd, YIJIblL.
[Inomaas OOKOBOW MOBEPXHOCTU U IMOJHOW MOBEPXHOCTU HPSIMOM MPU3MBIL,
IUIOAAh OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTU MNPABHIBHOM MHPAMUBI,
TeopemMa O IUIomaau yceuéHHouW nupamuabl. [lonsitue 06 o0BéEMe. OOBEM
MAPAaMHUJIBI, TPU3MBL.

[TogoOubie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KUIIACC

TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIue  IUIMHAPUYECKON
MOBEPXHOCTH, OCh HWJIMHAPUYECKON MOBEPXHOCTU. LlUmuMHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpasyrolas U OCh; IUIONIAAb OOKOBOW M TIOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yoIIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTU. KOHyC: OCHOBaHHME U BEpIIMHA,
oOpasyroriasi 1 OCh; IUIOIIaJAh OOKOBOW M TIOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3ylolye U BhICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, TuaMeTp; MIOMAdb MOBEPXHOCTH CPepBhl.
Bzaumuoe pacnonoxenue chepbl M IIOCKOCTH, KacaTelbHas IUIOCKOCTh K
cthepe; momaas chepsl.

N3o00paxkeHne Ten BpalleHUs Ha IJIOCKOCTH. Pa3BépTka mwimHapa u
KOHYcCa.

KoMOuHanmm Ten BpamleHUs ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpallCHUSI.

[Tonstue 06 oO0BEMe. OcHOBHBIE CBOMcTBa 00BbEMOB Tenl. Teopema 00
00bEéME TPSIMOYTOJIBHOTO Tapajuiefienureaa W ciaeactBus u3 He€. O0béM
MUIMHApa, KoHyca. O0BEM 1mapa u miomaab cQepsl.

[Tono6ubie Tema B mpocTpancTBe. COOTHOMIEHUS MEXKAY IUIOIMIAISIMHE
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nminuHIpa (MapajuieibHO U TMEPHEHANKYISIPHO OCH), CEUCHHS
KOHyca (mapajuiebHOE OCHOBAHUIO M MPOXOSIIEe Yepe3 BEPIIMHY), CEUEHUS
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha mmockocth M B mpocTpaHcTBe. CliokKeHHWE U BbIUUTAHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4YHCIO. Pa3imoxeHne BekTOopa MO TpEM
HEKOMIUTaHapHbIM BekTopam. [lpaBuiio mnapannenenunena. Pemenue 3anady,
CBSI3aHHBIX C NPUMEHEHHUEM IIPaBHJI JIEUCTBUM C BekTopamu. lIpsmoyrosibHas
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cuctemMa KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [Ipocteiimiue
3aJaud B KOOpAMHATax. YTOJ MexXIy BekropaMu. CKaJsipHOE IPOU3BENECHUE
BEKTOPOB. BrIuucieHue yrioB Mex 1y NpsMbIMU U II0ckocTaMU. KoopinHaTtHo-
BEKTOPHBIM METOJ MPU PEIICHUH T'€OMETPUUECKUX 3a/1ay.



INNIAHUPYEMBIE PE3YJIBTATBI
JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMSI MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnuranme:

c(OPMHUPOBAHHOCTHIO TIPAKIAHCKOM MO3ULMU  OOydHaromerocs Kak
AKTUBHOT'O W OTBETCTBEHHOI'O YJj€HAa POCCUHCKOro oOILIECTBa, MPEICTAaBIECHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TMPOLEAYp TpakJaHCKOro oOuiecTBa (BbIOOPHI, OMNpOCH U Mp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLUAIBHBIMUA MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIMTAHME:

c(hOPMUPOBAHHOCTBIO ~ POCCHMCKONH  TPaXKIAHCKOH  UJIECHTUYHOCTH,
YBOKEHUS K MPOUIJIOMY U HACTOSIIIEMY POCCUMUCKON MaTeMaTUKH, [IEHHOCTHBIM
OTHOIIIEHUEM K JIOCTH)KEHUSIM POCCUHUCKHMX MaTEMaTUKOB M POCCHICKOM
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUHW B JPYTrHUX
HayKaxX, TEXHOJIOTHX, chepax SIKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO TOBEICHUSA,
CBSI3aHHOTO C NPAaKTUYECKUM IPUMEHEHHEM JOCTH)KEHUM HAYKM U
NEATENIbHOCTBI0  YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOECHHUE
YCTOWYHUBOTO OYIYIIIETO.

JcTeTHYeCKOe BOCIIUTAHNE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIHOYasl 3CTETUKY MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHU, pacCcyXICHUM;
BOCIPUMMYHUBOCTBI0 K MAaT€MaTUYECKUM  acCleKTaM pAa3jJW4yHbIX BHUJOB
HCKYCCTBa.

PDuznyeckoe BOCHUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS TPHUMEHSITh MaTEMaTHYECKUE 3HAHUSA B
MHTEepecax 370pOBOro M 0Oe30macHoro obOpas3a KHU3HH, OTBETCTBEHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO (370pOBOE MNUTaHHUE, COaTaHCHUPOBAHHBIN
PEXUM 3aHATHNA U OTABIXA, pETysipHas Qu3ndeckas akTUBHOCTH); GU3HIECKOTO
COBEpILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03I0POBUTEIILHOMN
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZY, OCO3HAHHEM LIEHHOCTH TPYAOIIOOUS; HHTEPECOM K
pa3nuuHbIM  cpepaM  NpodecCHOHANBHON  JEATENbHOCTH, CBSI3aHHBIM  C
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MaTeMaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu U pPean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO U CHOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

IKOJI0rHYeCcKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHOM U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHUX
npo0sieM; OpueHTalMell Ha MPUMEHEHHE MaTeMAaTUYECKUX 3HAHUM I pelIeHus
3a/1ay B 00JIACTH OKPY’KaIOIIEH CpeJibl, IJIAHUPOBAHUS MOCTYIKOB U OLEHKH UX
BO3MOKHBIX TIOCJIEJICTBUHN ISl OKPY>KAIOIIEH CpeJibl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Da3BUTHS HAyKHM M OOIIECTBEHHOW MPaKTUKH,
NOHMMaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YeIOBEUECKON NeATEeIbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTHU ISl Pa3BUTHUS IIUBUIIM3ALIMU; OBJIAJICHUEM
SA3BIKOM MaTeMaTHUKUA U MAaTeMaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYIIECTBIISITH TPOEKTHYID M  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHUS MPOTrpaMMbl y4eOHOTO TIPEeIMETa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCliCMBUAMU, VHUBEPCALHLIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMUY, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuusepcanvuvie noznasamenvuvle Oelicmeus, — 0becnevu8arom
Gopmuposarue 6a308bIX KOZHUMUBHBIX NPOYECcco8 00yyaowuxcs (oceoeHue
MemoO08  NO3HAHUS  OKPYICAUe20  Mupa, NpuUMeHeHue  J02U4ecKux,
uccie008amenbCKux onepayutl, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISABISATh U XapaKTepU30BaTh CYIIECTBEHHBIEC MPU3HAKU MAaTEMATUUECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXIy TMOHATUAMH, (OPMYIHPOBATH
onpeieNIeHUs MOHSITUH; yCTaHABIIUBATh CYILIECTBEHHBIN MpU3HAK
KIaccu(UKaIMy, OCHOBaHWSA i OOOOIICHWs] W CpaBHEHUS, KPHUTEPUU
MIPOBOJIMMOTO aHAJIN34;

e BOCHPUHUMATH, (POPMYIUPOBATH H NPEoOpPa30BBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIC;



e BBIABIATH  MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
MIPOTUBOpEUHs B (paKTax, JaHHBIX, HAOIIOJIEHUAX U YTBEPKACHUSX; Mpearatb
KPUTEPHH JJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

e Jl€TIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX W
MHIYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIIOUEHU 110 aHAJIOTHH;

e MPOBOJUTH  CAaMOCTOATEIBHO  JOKA3aTelbCTBA  MaTEMaTUYECKUX
YTBEP)KJIEHUN (IIpsIMbIE W OT MPOTUBHOIO), BBICTPAMBATh aAPryMEHTALHUIO,
OPUBOJUTH TPUMEPHI U KOHTPIPHUMEPHI; 000OCHOBBIBATH COOCTBEHHBIE CYKIECHUS
Y BBIBOJIBI;

e BBIOMpaTh croco0 pemieHus yueOHOM 3anauM (CpaBHMBATh HECKOJBKO
BapUMaHTOB pelleHus, BbIOMpaTh HauOoyiee MOAXOASIIHUA €  YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUER).

Bba3oBbie ucciienoBaTeabckue qeiicCTBUS:

® ICIOJB30BATh BOMPOCHI KaK MCCIIEN0BATEIbCKUM HHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh  BOMPOCHI, (UKCHUPYIOIIME MPOTHUBOpPEYHE, MpodIemy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MTO3UIIMI0, MHEHHE;

® IIPOBOJUTH CaMOCTOSITETILHO CIUIAaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEJIOBAHNE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SBJICHUS, POLIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEX Iy 00BEKTaMU, SIBICHUSMU,
IPOLIECCAMU;

® CaMOCTOSITENIbHO (POPMYIUPOBATH 0OOOLIECHHS U BBIBOJIBI 110 pE3yIbTaTaM
OpOBEAEHHOTO HAOIOJEHUs, MCCIEJA0BAaHUS, OLIEHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIIICHUI;

® [IPOrHO3MPOBATh BO3MOXKHOE DPAa3BUTHE Ipoliecca, a TAKKE BBIIBUTATbH
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

® BBIBJIATH JePUIUTH HH(OPMALIUU, JaHHBIX, HEOOXOAUMBIX JJISi OTBETA
Ha BOIIPOC U JJI pEUICHUS 3a]1a4H;

e BbIOMpaTh HMHGOPMALMI0O M3  HCTOYHUKOB  Pa3IMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

® CTPYKTYpHUpOBaTh HH(OPMALINIO, TPEACTABIATE €€ B PA3NUYHBIX (popMax,
WJLTIOCTPUPOBATh TPaPUUECcKH;

® OLEHUWBAaTh  HAAEKHOCTH  HMHPOpMAUMU MO CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.



2) Vnueepcanvnvle KOMMYHUKAmMUGHble Oelicmesus, 00ecnevusaom
cGhopMUpOBAHHOCMb COYUATBHBIX HABLIKOE 00)YAIOUJUXCHL.
Oo0mennue:

e BOCIpPUHUMATh W (HOpPMYyIHUpPOBaTH CYXKIEHUS B COOTBETCTBHUU C
YCIIOBUSIMH | TICJIIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOO TOUKY
3pEHUs B YCTHBIX U MUCBMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHSI TI0 X0y PEIICHUS
3aJ1auyu, KOMMEHTUPOBATh MMOTYUYEHHBIH pPE3yiIbTaT;

® B X0/ OOCYKJIEHUS 3a]1aBaTh BOTIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJIeMBbl, pelaeMol 3ajavd, BHICKA3bIBaTh HJEH, HAIICIICHHBIE Ha ITOUCK
PEIICHMS; COMOCTABIATh CBOM CYXKJICHHUS C CYXJICHHSIMHU APYTHX yYaCTHUKOB
auanora, OOHapy>XMBaTh Pa3IUYUe U CXOACTBO MO3UIININ; B KOPPEKTHOU (opMme
bopMyITHpPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS;

® MpEICTaBIATh  PE3yJbTAaThl  PEIICHUS  3aJadd,  OKCIICPUMCHTA,
UCCIICIOBAHMs, MPOCKTAa; CAMOCTOSTEIIBHO BBIOMPATh (pOpMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHun4ecTBo:

® [OHMMaTh H  WCIOJL30BaTh  TNPEUMYIISCTBA  KOMAHJHOH U
WHJUBUIYaJTbHONH palOOThl MPU PEIICHUH Y4YeOHBIX 3ajlau; MPUHUMATH 1EIb
COBMECTHOU JEATEIbHOCTH, IUIAHUPOBATh OPTaHHU3alMI0 COBMECTHOM paboTHI,
pacrpeensaTh BUJIbI paboT, JOTOBApUBATHCS, OOCYKIAaTh MPOIECC U Pe3ybTat
paboTHI; 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH;

® y4acTBOBATh B I'PYIIOBBIX opMax paboTsl (00CyKaeHus, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMB» ¥ HWHBIE); BBINOJHATH CBOK 4YacTh pabOTBl H
KOOPJMHUPOBATh CBOHW JICHCTBUS C JAPYTUMH YJIC€HAMH KOMAaHbI, OICHHBATH
KaueCTBO CBOETO BKJIaja B OOIIUI MPOIYKT IO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMHU B3aUMOICHCTBHS.

3)  Vuusepcanvuvie  pezynamuenvle  Oeiicmeusi,  obecneuusaom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIUL.
Camoopranusanus:

® COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3aa49H, BRIOUPATh CIIOCO0 penieHUs
C y4€TOM HMCIOUIUXCSA PECYypcOB M  COOCTBEHHBIX  BO3MOYKHOCTCH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BApPHAHTHI PEIICHUN C YYETOM HOBOMU
uHbOpMAaITIH.

e (CaMOKOHTpOJb:

® RBJIQJCTh HABBIKAMHU IIO3HABATEIBHOH pedIEeKCMHM KaK OCO3HAHHUS
COBEPIIIAEMBIX JICUCTBHUI U MBICTUTEIBHBIX TIPOIIECCOB, X PE3YJIBTATOB; BIAICTh



crocobamMu camMOMpPOBEPKHU, CAMOKOHTPOJISI MpoIlecca M pe3ysibTara pelieHus
MaTeMaTHYECKOM 3a1a4u;

® MPEABUNETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUHU
3a/1a4i, BHOCUTh KOPPEKTHUBHI B ICSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAWMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3yJibTaTa IEIM MU YCJIOBUSM, OOBSCHATH
NPUYUHBL  JTOCTHKEHUS WM HEJOCTHKECHUS pPE3YyJIbTaTOB JESITEIbHOCTH,
HAXOJIUTh OIIMOKY, aBaTh OLICHKY NPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATHI
10 KJACC

OnepupoBaTh MOHATUSMU: TOUKA, IPSIMasi, MIIOCKOCTb.

[TpuMeHsATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX MPU PEIICHUU
reOMETPUYECKHUX 3a/1a4.

OnepupoBaTh TMOHATUSMH: TAPAJUICIBHOCTh U MEPHEHIUKYISIPHOCTD
IPSAMBIX U INIOCKOCTEN.

KnaccudunmpoBath B3auMHOE pacroioXKEHUE MPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMHU: JBYTPAHHBIN YroJl, TPaHH JBYTPAaHHOIO YIJIA,
pedpo ABYIpaHHOTO yria; JMHEWHBIN yroyl ABYIpaHHOrO yIJa; rpajlycHas Mepa
IBYTPaHHOTO yIJIa.

OnepupoBaTh MNOHATHAMM: MHOTOTPAHHUK, BBIIYKJIBIA ¥ HEBBIITYKJIBIN
MHOT'OT'PaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, ITPaBUJIbHBIA MHOTOI'PAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOI'PDAaHHUKOB (IMpaMuja; IMpU3MA,
HOpSMOYTOJIbHBIN Mapaliienenunesn, Kyo).

KnaccupunupoBaTh  MHOTOIpaHHUKM,  BbIOMpass  OCHOBaHUS  JJis
Ki1accuPUKaKU (BBITYKIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; IPAaBUIbHbIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TApAJIEIECIUIIEIb] ).

OnepupoBaTh NOHATHAMM: CEKYILIAS IIOCKOCTh, CEYEHNE MHOIOTPAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3Ysl METO/I CIIEI0B.

Crpoutrb ceudeHHsT MHOIOTPAaHHUKOB METOAOM CJIEJIOB, BBIINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pematp 3a1aun Ha HaxOXKJEHUE NEOMETPUUYECKUX BEJIMYHMH IO oOpa3znam
WIM aJIrOpUTMaM, MPUMEHSS U3BECTHBIE AHATUTUYECKNE METO/IbI ITPU PEILICHUH
CTaHJAPTHBIX MATEMAaTHYECKHUX 3374 Ha BBIYUCIECHUE PACCTOSHUI MEXIY JABYMS
TOYKaMH, OT TOYKM JO HpPsIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKpEIIMBAIOUIUMUCS MPSIMBIMHU.



Pemiath 3amaun Ha HaXOXKJIEHUE T€OMETPUYECKUX BEIUYUH MO oOpasziam
WA aJITOPUTMAaM, IPUMEHSS U3BECTHBIC aHATUTUYECKUE METObI IIPU PELICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3a1a4 Ha BBIYUCIEHUE YIJIOB MEXIY
CKPELIUBAIOIIUMHUCS MPSAMBIMHA, MEXAY TMPIMOW U TIUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsats 00bEMBI U IO TIOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nMpaMusia) ¢ TOpuMeHeHHeM (GOpPMYJ; BBIYUCIATH COOTHOIICHUSI MEXKIY
TUIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE;, LIEHTP, OCh U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI.

N3Bnekars, mnpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HHPOpMAINIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaxX, MPEACTABICHHYIO Ha YepTekKax
Y PUCYHKaXx.

[IpumensTh TeoMmeTpuueckrue (DaKThl ISl PEIICHHS CTEPEOMETPUUECKUX
3a7a4, IMPEAIONararmliuX HECKOJbKO IIAaroB pELICHUs, €CIH YCIOBUs
IPUMEHEHHMS 3aJ1aHbl B sSIBHOU (hopme.

[IpumensATr TpOCTEMIINE NTPOTPAMMHBIE CPEACTBA H  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOAUTE IIpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IMPUPOJE U
YKU3HU, PaCIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh ONyYEHHBIE 3HAHUs Ha MPAKTUKE: aHAIM3UPOBATh PEaJIbHbIC
CUTyallUM Y NPUMEHATHh U3YUYCHHBIE IIOHATHS B IIPOLECCE ITOMCKA PELICHUS
MaTEeMaTU4YECKH CHOPMYITUPOBAHHON TPOOIEMBbI, MOJAEIUPOBATH peabHbIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TOHATHA M TEOpeM, ammapara aireopsl;
pelarh MPakTUYECKUE 3aJa4yd, CBSI3aHHBIE C HAXOXKJICHUEM TI€OMETPUYECKUX
BEJIMYMH.

11 KJIACC
OnepupoBaTh MOHATUSMHU: IIJIMHIPUYECKAs MOBEPXHOCTb, 00pasyrolue
UAJTUHIPUYECKOW  MOBEPXHOCTH; LWIMHAP; KOHUYECKAs TMOBEPXHOCTb,
oOpa3yrolue KOHUIECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.
PacrioznaBaTh Tena BpamieHus (MUJIXHIP, KOHYC, cdepa u map).
OOBICHATH CIOCOOBI TTOTYICHHS TEIl BpAIICHUSI.
KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.
OnepupoBaTh MOHATHSIMU: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa,
BBICOTA CETMEHTA; IAPOBOM CJI0M, OCHOBAHUE IIAPOBOI0 CJIOS, BLICOTA IIIAPOBOTO
CJI0S1; IIApOBOU CEKTOP.
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Boluncnsate 00BEMBI W TUIOMIAJIM  TMOBEPXHOCTEH Ted  BpallCHUs,
FEOMETPUUECKUX TN C IpUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAaHHUK, BIHCaHHBIH B cdepy u
OmMMCaHHBIN OKOJO cdephl; chepa, BIUCAaHHAST B MHOTOTPAaHHUK WM TEJO
BpAICHHUS.

BoruncnsaTh COOTHOIIEHUSI MEXKTY TUIOIIAISIMU TTOBEPXHOCTEH U 00BbEMaMuU
MMOJOOHBIX TE.

N3o0paxate uzyuaemple (GUTYpBI OT PYKU U C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TUIOCKHE YEPTEXH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlCHUSI.

N3Bnekarh, WHTEPOPETHPOBATH M MPEOoOpPa30BBIBATH HUHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaxX, MPEACTABICHHYIO Ha YepTekKax
Y PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInONHATE JIEUCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOPA Ha YHCII0, OOBSICHSITh, KAKUMU CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMensATs TpaBUIIO MapajuIeIeuIea.

OnepupoBaTh TOHATUSIMHU: JIE€KAPTOBBI KOOPJIAMHATHI B MPOCTPAHCTBE,
BEKTOpP, MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJI
MEXIY BEKTOpPaMH, CKaJspHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE H
KOMILJIAHAPHBIE BEKTOPBI.

Haxonute cyMmy BEKTOPOB M MPOM3BEICHUE BEKTOpPA HA YMUCIIO, YIroJ
MEXIY BEKTOpPaMH, CKaISIPHOE MPOU3BEIECHUE, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CUCTEME KOOPIMHAT.

[IpumensaTH, TEeOMEeTpHUEeCKHe (PaKTBI IS PEIICHUS CTEPEOMETPHUUCCKUX
3a/1a4, MPEANOJAraroliuX HECKOJIbKO 1IAaroB pPEUICHUs, €CIU YCJIOBUA
MIPUMEHEHMS 3aJI1aHbI B SIBHOH (hopme.

Pemats npocreiiime reoMeTpudecKue 3a1a4l Ha MPUMEHEHHE BEKTOPHO-
KOOPAWHATHOI'O METO/IA.

Pemartp 3agaum Ha [J0KA3aTEIbCTBO MATEMAaTHUYECKHX OTHOIICHHM |
HaX0XJEHHE TEeOMETPUYECKUX BEIMYMH II0 oOpa3laM WIH aJropuTMam,
MPUMEHSISI U3BECTHBIE METOJbI IPU PEUICHUHM CTAHAAPTHBIX MATEMATUYECKUX
3ajJad4.

[IpumensATr TpoCTEHIINE NTPOrPaMMHBIE CPEACTBA H  AIJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IPU PEIIEHUN CTEPEOMETPUUECKUX 3a]1a4.
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[IpuBOoaMTE pUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NMPUPOJE U
KU3HM, PACIIO3HABATH NPOSABICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: AaHAIM3UPOBATH PEaIbHBIE
CUTyallud U TIPUMEHATHh HU3YYECHHBIE NOHATHA B IPOLIECCE IMOMCKA PELICHUS
MareMaTtudecku CcGOpPMYIMPOBAHHONW MPOOJIEMBbI, MOAEIUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBaTh MOCTPOCHHBIE MOJEIHN C
HCIIOJIb30BAaHUEM T€OMETPUUYECKUX TMOHITHH M TeopeMm, amnmapara aiareOphl;
pemaTe NPakTUYECKUE 3aa4yM, CBS3AHHBIE C HAXOXKJICHHEM TI€OMETPHYECKUX
BEJINYMH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Koun4yecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrtpoiabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
bubmmoreka [IOK
1 B 1
BEAICITHE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IUTOCKOCTEMN https://m.edso0.ru/1c209e37
bu6moreka [IOK
4 v 10 1
FAIBL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6moreka [IOK
5 M 11 1
HOTOTPAHIHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
MBI MHOTOTPAHHHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 3 bubmmorexa [IOK
P ’ P "t https://m.edso0.ru/1c209e37
[IpomexyTouHas aTTecTanus 1 1
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoaunuecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
bu6mmoreka [IOK
! Tena ppatmertits 12 https://m.edsoo0.ru/1c209e37
N bubnuotexa [JOK
2 1
O0bemst Ten > https://m.edsoo0.ru/1c209e37
bu6moreka [IOK
3 B 10 1
€KTOPBI ¥ KOOPAUHATHI B IIPOCTPAHCTBE https://m.eds00.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 6 bubnuoreka [JOK
cUCTEMAaTU3alys 3HaHUH https://m.edsoo.ru/1c209e37
[IpomexxyTouHas aTTecTarus 1 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME
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